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Trochlear nerve, p. 15. 

Abducens nerve, p. 10. 

Consideration 'of oculomotor, trochlear and abducens nerves, p. 17 
— Internal ophthalmoplegia, p. 17 — External ophthalmoplegia, p. 

17 — Total ophthalmoplegia, p. 17 — Muscular involvement, p. 17 
— Intra-ocular muscles and the puf)!!, p. 18 — Dilated pupils, j). 

18- ~Contracted pupils, p. 18 — Arg>’Il Robertson pupil, p, 18 — 

Wernicke or hemiopic P* — Ilippus, p. 19 — Accommoda- 

tion and light reflex, ^ 19 — Nystagmus, p. 19 — Diplopia, p. 19 
— Paralysis of individual eye muscles and their relation to diplopia, 
p. 20 — Exophthalmos, p. 20. 

Trigeminal nerve, p. 21 — Progressive facial hemiatrophy, p. 2.1 — In- 
jury to trigeminal nerve in fracture of base of skull, p. 23^ 
Trigeminal dural neuralgia, p. 23 — Tic douloureux or trigeminal 
neuralgia, p. 24. 

Masseter nerve, p. 28, 

Facial nerve, p. 29 — Spasms and tics, p. 30 — Facial nerve paralysis: 

BelFs palsy, p. 32 — Hunt^s syndrome, p. 34 — Central lesions, p. 34. 
Intermediate nerve, p. 34 — Hunt’s syndrome, p. 35. 
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Cochlear nerve, p. 35 — Nerve deafness, p. 36 — Tinnitus, p. 36 — Vari- 
ations in acuity of hearing, p. 37 — Hallucinations of sound, p. 37 — 
Mechanism of hearing, p. 37. 

Vestibular nerve, p. 38 — Sense of equilibrium, p. 38 — M^ni^r^’s. 
disease, p. 39 — Bonnier’s syndrome, p. 40 — ^Vestibular vertigoes, 
p. 40. 

Glossopharyngeal “nerve, p. 41. 

Vagus nerve, p. 42 — Recurrent laryngeal paralysis, p. 44 — True ab- 
ductor paralysis, p. 44 — Adductor paralysis, p. 44— Spasm of the 
larynx, p. 44 — Anesthesia of the larynx, p. 44 — Hiccough, p. 45 
— ^Vegetative nervous system, p. 45 — Vagotonia, p. 46. 

Spinal accessory nerve, p. 47 — Torticollis, p. 48. 

Hypoglossal nerve, p. 49 — Mechanism of speech, p. 51 — Bulbar palsy, 
p. 51 — Spasms of the tongue, p. 52 — Aphasia, p. 52. 

Clinical tests for disturbance of the cranial nerves, p. 53 — References, 
p. 55. 


INTRODUCTION 

In approaching the description of the cranial nerves one is tempted 
to follow the time-honored precedent and describe them, as to their 
origin, their course, their distribution and their function, in the usual 
manner. To do this, however, does not seem quite accurate, for certain 
changes, reffdjustments and conceptions are advisable in the considera- 
tion of both their anatomy and physiology. In consequence, *the au- 
thor will endeavor in this section to note these anatomical and physio- 
logical differences. 

The old numerical order used in describing the so-called twelve pairs 
of cranial nerves will be altogether discarded and an attempt will be 
made* to use the nomenclature which seems the most simple and advan- 
tageous. In reviewing the subject, we find that by some odd circum- 
stance the nerves supplying the eye muscles are commonly described as 
the third, fourth and sixth nerves, with the fifth, a nerve not related 
to the eye, injected between the fourth and sixth. The old numerical 
order is supposed to have come into being through the location of the 
origin of the individual nerve from before backward, but since we have 
changed our idea of the origin of many of these nerves, and since some 
have streaks of nuclei of origin rather than points, and these long nuclei 
pass those of other nerves, it is not well to give them a numerical designa- 
tion. It seems equally difficult to understand why the old fifth, or 
trigeminal nerve, is described as one nerve, when in reality there are 
two distinct nerves embraced in this description — one sensory and one 
motor — with separate origin, course, distribution and function. In this 
article, therefore, we shall describe the sensory, trigeminal, and the 
motor, masseter nerve, separately. Again the old seventh, or facial nerve, 
is commonly described as embodying the intermediate nerve, or nerve of 
Wrisberg, as its sensory root, although some have described it as a 
separate nerve (the thirteenth nerve). Even though it has gariglionie 
or fiber connection with the facial, the vestibular and the glossor 
pharyngeal, it really appears to be a separate nerve and will here be so 
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considered. The old eighth nerve, even if the cochlear and vestibular 
portions are to be considered embryologically the same, will be described, 
not as the auditory nerve consisting of two parts, but as two separate 
crantal nerves, the cochlear nerve and the vestibular nerve, for the reason 
that these nerves are distinctive in their origin, course and function. 

There is some fault to be found with the nomenclature of the cranial 
nerves other than their numerical designation, in that several names are 
usually given the same nerve. As multiple names are confusing and 
cumbersome, it seems wise to select what may be considered the beat name 
and let the others become obsolete. Choice of names is always more or 
less individual, but it would seem that for the cranial nerves there should 
be either some anatomical or physiological reason for the choice. Thus 
why should the vagus nerve be also called the pneumogastric, or the 
trochlear be termed the patheticus, or the trigeminal be termed the 
trifacial ? 

The cranial nerves may have motor, sensory, special sense and vege- 
tative functions and, at times, several of these functions belong to the 
same nerve. When this is so, the fibers for these special functions are 
frequently carried in one and the same nerve sheath. 

Roughly speaking, the cranial nerves supply with their various func- 
tions much of the head, including the face, the neck, and to vsome extent, 
the viscera. 

It seems hardly necessary to mention that in speaking of a cranial 
nerve in the singular, wliich is more convenient, the same description 
applies to its mate, as all of the cranial nerves are in pairs. 

In view of what has been said, the cranial nerves will be classified in 
this article as follows : 

Olfactory Nerve : Special Sense — Smell. 

Optic Nerve: Special Sense— Sight. 

Oculomotor Nerve; Motor. 

Trochlear Nerve: Motor. 

Abducens Nerve : Motor. 

Trigeminal Nerve: Sensory, and Special Sense — Taste. 

Masseter Nerve; Motor. 

Facial Nerve; Motor. 

Intermediate Nerve: Special Sense — Taste (also Secretory). 

. Cochlear Nerve : Special Sense — Hearing. 

Vestibular Nerve : Special Sense — Equilibrium. 

Glossopharyngeal Nerve ; Sensory, Motor, and Special Sense — Taste. 

Vagus Nerve; Sensory, Motor and Autonomic. 

Spinal Accessory Nerve ;motor. 

Hypoglossal Nerve; Motor. 

Thus it may be seen that we have fifteen pairs of cranial nerves, 
instead of twelve, according to the old arrangement. Even if this de- 
parture is radical, the author hopes it will be considered timely and 
sensible. 

Since the first publication of this division of the cranial nerves there 
has been a tendency toward the adoption of some such classification and 
in no instance has the author received criticism of theij* division into* 
fifteen instead of twelve pair. 
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OLFACTORY NERVE 

The olfactory nerve is the nerve pertaining to the sense of. smell. 
Instead of the olfactory nerve being described as having a superficial 
and deep origin with the fibers running to the peripheral distribution, 
it will be described, as is sometimes done, as arising in its special sense- 
organs with its fibers carrying afferent impulses running to the olfac- 
tory bulb and thence to the cortical centers. Hence the nerve arises in 
special receptors for the sense of smell in the Schneiderian membrane of 
the upper nares, whose filaments, some twenty in number, go through the 
cribriform plate of the ethmoid, and end in the olfactory bulb, there to 
arborize with cells of the efferent neurons. 

The olfactory bulbs on cither side of the brain are situated in the 
anterior fossae of the skull, just below the under surfaces of the frontal 
lobes. Prom the bulb thus situated at the base of the brain, neurons, 
forming the olfactory tract, carry the smell impulses to the cortical 
centers of the sense of smell, which are chiefly situated in the uncinate 
gyrus, but some of the fibers go on to the optic thalamus. 

Functional Tests. — The sense of smell may be roughly tested by the 
examiner occluding with his finger the nostril not to be tested, and 
making the patient close his eyes. He then holds before the nostril 
some non-volatile substance, as ground coffee or tobacco, and notes 
whether the patient can correctly detect the substance. The other 
nostril is then tested in the same manner. Volatile substances like per- 
fume, alcohol or ammonia, stimulate the taste-bulbs and may ’thus be 
recognized by other means than purely by the sense of smell. The 
individual capacity for appreciation of odors varies considerably, and 
may be very accurately estimated by Zwaardemaker’s olfactometer, but 
for practical purposes such refinement is not necessary. 

Disorders of the Sense of Smell. — The sense of smell may be hyper- 
acute, diminished, absent (anosmia), or there may be hallucinations of 
smell. 

Increased sense of smell may occur from training, as in tobacco buy- 
ers, or it may occur physiologically In certain conditions, as during preg- 
nancy, or even the menstrual period, or it may be increased in hysteria. 
Smell may also be increased from peripheral irritation of the upper 
nares. Smell in man has lost much of its function and is more acute in 
uncivilized than in civilized peoples. In certain lower animals, the hound 
dog and the deer, for instance, it is very highly developed. 

Decreased or absent sense of smell may be congenital, or it may be 
due to toxemia or mineral poison, or it may occur from local conditions 
of the upper nose obtunding the nerve terminals, or from lesions of the 
olfactory tract or bulb. It may also occur from fracture of the nose, 
or of the anterior fossa of the skull, or from ffontal lobe tumor, or, 
functionally, in hysteria. Atrophy of the nerve, usually of syphilitic 
origin, may take place and cause an anosmia. It is interesting to note 
that albinos usually *have diminished or absent sense of smell. Their- 
vision is also diminished. 
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Hallucinations of smell have been noted in tumors affecting the un- 
cinate gyrus. In one of the author cases, the location of a temporo- 
sphenoidal tumor was determined chiefly by an hallucination of the 
smell of blood, of which the patient constantly complained. These hal- 
lucinations of smell accompanied by certain other manifestations are 
frequently called the hippocampal, or uncinate fits of Hughlings Jackson. 
These consist in a subjective sensation, amounting to an hallucination, 
usually disagreeable, of smell, or sometimes of taste, or of both, often 
preceded by an epigastric aura. The muscular movements of smelling, 
chewing or tasting may occur. They may also be accompanied by 
salivation, dreamy states and hemianopia. 

Some observers think that most hay-fever^ or rose cold, is of psycho- 
genic origin rather than due to such stimuli as pollen or horse odor. 
Just how they account for the psychogenic fad or acting in a particular 
month, usually August, the author has not heard explained. It is prob- 
able, however, that disgust for certain odors is, at times, due to sexual or 
psychogenic factors and these factors may have much to do with the 
disgust for food observed in these patients. It would be interesting to 
occlude the nostrils in some of these cases and see if it had any influence 
on the appetite. Ilay-fever may be due to a reaction from pollens, or 
a similar condition occurs from an infection of the upper nasal passages. 
In the latter cases autogenous vaccine is frequently of great benefit. 

It has been suggested by. Weir Mitchell that certain phobias, as the 
cat phohia, have origin in the sense of smell. We should remember in 
this connection that the skunk belongs to the cat family. Not enough 
work has been done on the physiology and psychology of smell. It would 
also be interesting to learn what effect the odor of incense has upon the 
devotional attitude, and just what is the relation of smell perception to 
general anesthesia, or of perfumes to sex attraction stimulation. Certain 
perfumes are sold for the purpose of sexual stimulation. Certain volatile 
substances when smelled, ammonia for example, seem to stimulate the 
circulation. Much of this, of course, is from its stimulating effect on 
the lungs by irritation, but the author is not at all certain that part of its 
circulatory stimulation effect is not through some reflex influence from 
both the taste and the smell-sense. 

Mechanism of Smell. — Special smell, or olfactory, cells lie among the 
epithelial cells of only a small area of the nasal mucous membrane. 
Probably, as von Brunn beliefs, they are only to be found in the mucous 
membrane over the nasal sej^m and a portion of the upper turbinate 
bone. The cells are elongated nerve-cells on the free end of which is a 
tuft of hair-like processes. 

Hyglier has shown that smell, like sound and light, travels in waves, 
and that different odors have different wave lengths. It was formerly 
thought that odors traveled in particles which impinged upon the special 
olfactory cells. 

That the flavors of many foods, especially certain fruits, and also of 
wines and cigars, are enjoyed, not through the ta^?te, but through the 
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olfactory appreciation, is evidenced by the fact that they lose their 
flavor when the smell-sense is defective from a cold in the head or from 
occlusion of the nostrils. 


OPTIC NERVE 

The optic nerve is in reality a brain tract. It is special sense in 
function and is the nerve of sight. It also contains afferent fibers for 
pupillary reflex. Its origin is in the cells of the retina which are spe- 
cial sense cells of ganglionic character and their fibers unite to form 
the optic nerve. These fibers pass backward through the optic fora- 
men of the orbit to form the optic chiasm. Fibers coming from the 
outer, temporal part of the retina do not cross, but the larger number, 
which do cross, come from the inner, or nasal, two-thirds of the retina. 
These two sets of fibers, the crossed and uncrossed, join to form the 
optic tract which curves around the crus cerebri and form the lateral 
and mesial roots which connect with the external geniculate body, the 
anterior tubercules of the corpora quadrigemina and the pulvinar of 
the optic thalamus (Dana). The fibers then enter the posterior part 
of the internal capsule and from thence go to their cortical centers in 
the occipital lobe in the cuneus and about the calcarine fissure. Thus 
the temporal side of the retina has a neuronic connection with the 
occipital lobe of the same hemisphere, while the nasal half of the retina 
has a neuronic connection with the occipital lobe of the opposite hemi- 
sphere. 

There are many disease conditions connected with the optic nerve and 
it seems wise to first take up the symptom of hemianopia or half vision, 
which indicates a lesion, and has definite localizing value in judging the 
situation of lesions, in the visual pathway at, or behind, the optic chiasm. 

Hemianopia. — ^Hemianopia is a condition of half vision due to blind- 
ness of one-half of the retina, this condition not being due to disease of 
the retina itself. It is measured by charting the visual field of each eye 
separately. 

Lesions involving the optic chiasm are most frequently due to tumors 
of the pituitary gland, but may be due to tumors in the neighborhood 
of the pituitary fossa. Syphilitic or inflammatory exudates may also 
constitute lesions of the chiasm. 

If the lesion aflPects the external tract of the chiasm on either side, 
it will produce loss of function in the retina of the temporal half of 
the eye on the corresponding side, or the nasal half of the vision field, 
and is known as unilateral nasal hemianopia. Bilateral nasal hemianopia 
is extremely rare and can only be due to a symmetrical lesion in each 
cerebral hemisphere affecting both external tracts, which are quite a 
distance apart, or to two lesions. 

A lesion in the center of the optic chiasm will catch the decussating, 
or crossed, fibers from both eyes and produce loss of function, in the 
cells of the nasal halves of both retinae, or give blindness in the tem- 
poral halves of each vision field. This condition is known as hiteni- 
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poral hemianopia. A tumor of the pituitary body is the most probable 
lesion in this location, as the central part of the optic chiasm is situ- 
ated over the sella turcica. If the central lesion extends to one side, 
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or the other, it will give total blindness in the eye on the side of the 
lesion and blindness in the temporal field (unilateral temporal hemian- 
opia) in the opposite eye. Of course, if the lesion extends far enough 
on both sides, it will produce total blindness. 
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If there is a complete lesion of the optic nerve on either side, an- 
terior to the optic chiasm, it produces total blindness of the correspond- 
ing eye. If the lesion affects only the outen half of the fibers of the 
nerve, unilateral nasal hemianopia may be produced, or if the. internal 
half of the fibers only are affected, unilateral temporal hemianopia^ will 
be manifest. 

A complete lesion of the optic tract, posterior to the optic chiasm, 
will give nasal hemianopia in the visual field of the side of the lesion, 
and temporal hemianopia on the opposite side. If this lesion is on the 
left side, the blindness is in the right visual field, and is known as 
right homonomous hemiamopia, and if in the right tract, it produces 
blindness in the left visual field, and is known as left homonomous 
hemianopia. A lesion of the outer part of the tract, posterior to the 
chiasm, will produce nasal hemianopia in the field of the corresponding 
eye. If the lesion affects only the inner fibers it produces hemianopia 
of the temporal field of the opposite eye. 

It may so happen that only a (piadrant of the visual field is blind, 
and when this occurs it is due to a lesion in the visual centers in. the 
occipital lobe. This is usually spoken of as ** quadrant hemianopia.** 

This occurs when there is a lesion of the cortical half-vision center in 
the occipital lobe. A lesion above the calcarine fissure, which divides the 
half-vision center in the occipital lobe into an upper and lower part, 
will cause blindness in a quadrant of the lower visual fields of both 
eyes. If the lesion is in the left lobe, the blindness will be in the 
visual field of the right lower quadrants and vice versa. A lesion 
below the calcarine fissure will cause blindness in a quadrant of the 
upper visual fields of both eyes. If the lesion is in the left lobe, the 
blindness will be in the right upper quadrants of both fields, and if 
in the right lobe, in the left upper quadrants. 

Wernicke, or Hemiopic Pupiu Reaction. — This is a valuable test 
for brain lesions. It is not present in lesions of the occipital lobes but 
rather indicates a lesion back of the chiasma, and below, or at the 
corpora quadrigemina. Patients who show the hemiopic pupillary re- 
action have hemianopia and the reaction is tested by throwing a fine 
pencil, or ray, of light on the blind half of the retina when it will 
be found that pupillary contraction is absent, but the pupil contracts 
when the light is thrown on the good half of the retina. It is quite 
a difficult test to make, and few but experienced oculists are capable 
of making it satisfactorily. 

Variations of Visual Acuity. — ^Visual acuity may be affected by the 
various diseases of the optic nerve, but more commonly by errors of 
refraction due to changes in the shape and refractive power of the 
lens, the shape and transparency of the cornea and the conformation 
of the eyeball itself. It may also be affected by hemorrhage or exuda- 
tion into the retina and by conditions affecting the transparency of 
the vitreous humor. 

Tests for Visual Acuity. — ^Vision is usually tested by means of 
Snellen's test cards, which are arranged with a series of letters nor- 
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mally visible at varying distances from 20 to 200 feet. If letters of 
a certain size are read at 20 feet, the vision is said to be 20/20 or normal, 
but if letters meant to be read at 100 feet distance are the smallest that 
can be read at 20 feet, then the vision is said to be 20/100, and so on. 

^ To test the field of vision, a perimeter is used for accuracy, and the 
point at which an object moved toward the direct line of vision, when 
the eye is fixed at a point straight ahead, comes into view is said to 
mark the field of vision in that direction. The arc of the perimeter is 
then changed and the object moved from another direction toward the 
line of vision when the eye is fixed, as before. This procedure is repeated 
in all directions till the field of vision is mapped out accurately. The 
ascertainment of the visual field is valuable both in organic conditions 
and in hysteria. In either condition the field may be constricted in all 
directions, but a tubular field, as it is called, is more common in hysteria. 
Only in organic conditions, and in certain cases of migraine, is the hemi- 
anopic field observed. Central scotoma or a blind patch in one or both 
visual fields may be found. In this ^condition the patient may see an 
object moved toward his liiie of vision, then fail to see it and then see it 
again. By testing in various directions, the blind area may be mapped 
out as well as the margins of the regular field of vision. An upper 
temporal slant or contraction in the visual field is imlicative of pituitary 
disorder, particularly of tumor. 

The visual field may be roughly tested by making the patient face the 
operator at about arm’s length.and look with his right eye steadily at the 
operator’s left eye while the operator fixes the vision of his left eye on the 
patient’s right eye. Both the operator and the patient close the eye not 
to be tested by covering it with the hand. The operator then moves his 
free hand, or some small object in his hand, toward the line of vision thus 
maintained, and instructs the patient to notify him as soon as the object 
is seen. This is repeated from various directions; usually from the 
temporarside, from the nasal side, from above and below is sufficient. 
If the operator’s field of vision is normal, the patient should see the object 
as soon as he does and by this means he can judge the extent of the pa- 
tient’s field. 

The color fields are of importance and are tested in the same way as 
the visual fields, only colored objects are moved toward the line of vision. 

The physiological order of the color field, from without inward, is 
blue, yellow, red, green, violet. In hysteria, red is often last to be af- 
fected, so that it may be larger than or equal to the blue field. Various 
other changes in color fields may take place in hysteria and in this condi- 
tion the perception for green is most easily disturbed. 

Impaired Conditions of Dis9 and Retina Located by Means of Ex- 
amination of the Fundi. — The appearance of the optic nerve, as it 
spreads out over the inside of the eyeball at the back, is spoken of as the 
eye-ground or fundus. It is through the pupil, of course, that the optic 
nerve is examined, and, except in certain cases of permanent dilatation 
of the pupil, atropin, homatropin or coeain should be used to dilate the 
pupil to get a good view of the fundus. In patients over 40 years of age 
one or two drops of a 4 per cent, solution of cocain is the best of these 
to use. The examination of the optic nerve, including the disc and the 
retina, with an ophthalmoscope is one of the most useful means of diag- 
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nosis in all of medicine and should be mastered by every physician. 
The disc may be examined to see if neuritis is present, which is shown by 
reddening or swelling of the disc (known as ehoking)^ or whether atrophy 
is present, as indicated by paling of the disc. Swelling or choking of the 
discs may represent such serious conditions as increased intracranial 
pressure from whatever cause, hrain tumor, train abscess, hemorrhage, 
the various forms of meningitis, etc. Atrophy of the discs denotes de- 
generative processes in the central nervous system. The retina may be 
found to be inflamed from syphilis, nephritis or other causes, and in the 
retina, especially when it is inflamed, hemorrhages may occur. The age 
of the hemorrhage may be indicated by its color, the hemorrhagic spot 
being red when fresh, and darker when older. Hemorrhages of long 
standing are nearly black. The veins may be engorged and tortuous, or 
in certain conditions the arteries may be seen to be hardened or almost 
obliterated. White patches may be seen in albuminuric retinitis. Coal- 
dust appearing pigment accumulated around part or the whole of the 
margins of the discs is an indication of syphilis. 

Amblyopia. — Amblyopia is a 1:ransient blindness due to toxic dis- 
turbance, usually from tobacco or alcohol, or to hysteria. It may also 
occur in connection with diabetes. The amblyopia may be either for vi- 
sion or color. Color appreciation vision is tested by Holmgren’s test 
wools. This test consists in the matching and comparison of shades of 
color by means of varicolored skeins of wool. In pronounced cases, the 
patient usually picks out skeins according to their brightness, regardless 
of color. Blindness for certain colors may occur in hysteria. The curi- 
ous fact has been observed that preceding the objective symptoms of 
multiple, or insular, sclerosis, the history of brief transient blindness 
may frequently be elicited from the patient. 

Optic Neuritis. — Optic neuritis, or papillitis, is an inflammation of 
the head of the optic nerve as it enters the eyeball. It may be seen in 
brain tumors, brain abscesses, nephritis, lead poison, tuberculous menin- 
gitis, certain infective conditions, and occasionally in polyneuritis. Vi- 
sion may remain good for a considerable time and there is but little pain 
or discomfort accompanying the condition. Vision and color field limita- 
tion or scotoma may occur. Optic neuritis may be unilateral or bilateral. 
In the early stages of the condition the disc and retina are reddened. 
A swelling of the disc takes place, due to .serous infiltration, and the 
physiological cupping of Ihe disc is lost. The margins of the disc in 
time disappear and it becomes elevated above the surrounding retina. 
This condition is known as choked disc and is a valuable sign of increased 
intracranial pressure. 

Retrobulbar Neuritis. — ^Retrobulbar neuritis occurs when the lesion 
affecting the optic nerve is behind the ball of the eye and may be due 
to syphilis, lead poison, rheumatoid infections, diabetes, or to tobacco or 
alcohol toxicosis. Changes in the elevation of the disc are absent in this 
condition, unlike the usual optic neuritis. 

Optic Atrophy. — Optic atrophy may follow optic neuritis directly, 
and, when it does, it is known as secondary optic atrophy and hence may 
be a sign of gross brain lesion. Primary optic atrophy may occur in 
multiple or insular sclerosis, in hereditary ataxia, or be inherited, but 
the. usual. cause is. some .chronic form of syphilis, of the nervpus system. 
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The pupil becomes dilated and immobile to light reaction, vision is 
gradually diminished and the visual field becomes concentrically con- 
tracted. Sight may be fairly well preserved until late but the condition 
is^ never recovered from and is but rarely arrested in its progress. The 
disc may have a marked, cupped appearance and be of an opaque or 
grayish color. This paleness of the disc may be uniform or more marked 
in the outer or inner margins. Pallor of the discs is fre(iuenfly seen in 
cases of spastic diplegia from long-continued increased intracranial pres- 
sure, as emphasized by William Sharpe. ^ 

Retinitis. — Retinitis is an inflammalion of the retina which may be 
caused by many disease conditions, the most common of which are 
syphilis and nephritis. • Tn these conditions the retinitis is respectively 
termed syphilitic retinitis or retinochoroiditis, and albuminuric retinitis. 

Syphilitic Retinitis. — Syphilitic retinitis may be circumscribed or 
diffuse. In circumscribed retinitis along the blood-vessels, or near the 
macular spot, is a light yellowish exudate which is replaced by scar tissue 
and may lead to detachment of the retina. Scotomata and irregularity 
may be observed in the visual field, and the irregular whitish remains of 
exudate or connective tissue may be observed with the ophthalmoscope; 
also vision may be affected, especially at night (night blindness). Tlie 
condition may occur in the secondary, but usually in the tertiary, stage 
of syphilis and is treated by antisyphilitic measures. The retinitis is no 
contra-indication, but ratheT an indication, for the intensive use of salvar- 
san. 

Albuminitric Retinitis. — Albuminuric retinitis is an indication of 
nephritis in either the acute or chronic stage and is frequently seen in 
the albuminuria of pregnancy, or in sclerotic kidneys. In albuminuric 
retinitis irregularly shaped white patches are observed and the disc may 
be swollen, and hemorrhages into the retina are not infrequent. Fatty 
degener^ation of the diseased area may . be observed. The disc may, or 
may not, be choked or pale. The prognosis is usually not good, except 
in pregnancy, and the treatment consists in treating the causative condi- 
tion. 

Intra-Ocular Signs of Diabetes. — Hyperopia is rare but myopic 
increase, said to be due to increase in the density of the lens from swell- 
ing of the lens, is frequent. The fact that the Hebrew race is subject to 
both myopia and diabetes is probably coincidental. Eye diseases which 
are common in diabetic patients are xanthelasma, iritis, cataracts, retini- 
tis and lipemia retinalis. 

Visual Aphasia. — Visual aphasia concerns itself with those forms of 
disturbance with speech and i^iting due to interference with the visual 
centers of language and the tracts associated with these centers. The 
cerebral centers connected with speech occupy a large area of the cerebral 
cortex and subcortical region, the auditory centers being situated about 
the junction of the first and second temporal gyri ; the motor center oc- 
cupies the back part of the third frontal convolution ; the visual centers 
of speech are in the angular gyrus ; the writing center is in the caudal 
third of the second frontal convolution ; and what is thought to be the 
naming center, a center for concrete concepts of objects named, is said 
to be in the third temporal convolution. Besides there are other asso- 
ciated language centers. ‘ . 
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Important Varieties op Visual Aphasia. — Mind-blindness, a condi- 
tion due to cerebral disturbance in which the patient cannot recognize, 
by sight, once familiar objects. Mind-blindness is used to cover what 
is known as word-blindness, or an inability to recognize written or printed 
words. As the patient cannot recall the visual images he also cannot 
write, or copy writing or printing. But in certain cases of uncompli- 
cated mind-blindness, he can write spontaneously or from dictation, but 
the moment his eyes are removed he cannot read a word he has written. 
In mind-blindness the patient cannot recognize familiar faces, places, 
or things in the room and hence is disoriented. In aphasia and word- 
blindness the lesion, in right-handed people, is in the left hemisphere. 
The side on which the lesion is situated in left-handed individuals is 
frequently doubtful, although in pure left-handedness with transposi- 
tion of the viscera it may be considered.to be in the right hemisphere. 

Alexia is an inability to read because of brain disturbance, and in 
this, the lesion may be variously situated because of the many associations 
in the zone of language. 

Word-dumbness, or so-called optic aphasia, is the inability of a patient 
with good eyesight to name an object shown him, although he recognizes 
it and knows its uses. At times although the patient will call this object 
by entirely the wrong name, he may use a name somewhat associated 
with it, as, for instance, a patient of the writer called a key, a door. 
More often, however, he cannot name it at all, but if given, say a key, 
which he cannot name, he can unlock the door with it. Lesions produc- 
ing word-dumbness may be, like those producing alexia, variously situated 
in the cortical language zone. 

Ophthalmic Migraine. — Ophthalmic migraine has many synonyms, 
common among which are hemicrania and sick headache. It is most 
frequently spoken of simply as migraine. Migraine is an intense, pros- 
trating, periodic headache, usually with an hereditary tendency, which 
is accompanied by nausea, vomiting and visual phenomena. An attack 
may last for a few hours to a few days and the attacks may be frequent 
or occasional in occurrence. There are many abortive forms and the pain 
may be bilateral. 

Etiology . — The cause of the condition is far from settled. Many men 
of great intellect have been among its victims. One prominent neurolo- 
gist,* himself a sufferer from the disorder, told the author that he had 
never, in a long practice, seen a case of migraine in a person who led a 
real outdoor life. It nearly always occurs in brain workers, or those of 
a neurotic tendency, and, as a rule, affects several members of a family. 

Angioneurotic edema of the brain, arterial spasm of blood-vessels, 
toxemia, pituitary gland disturbance, and reflex conditions, have all been 
assigned as the cause of migraine. Spitzer believes it is due to a constitu- 
tional anatomical defect causing a partial blocking of the foramen of 
Monroe. In its suddenness, periodicity and in other respects, migraine 
much resembles epilepsy. 

Symptomatology . — ^The patient may have a sense of well-being the 
day previous to the headache, which is frequently followed by yawning, 
heaviness, vertigo or depression, or he may awaken with the headache, 

* The late Cr. John K. Mitchell, of Philadelphia. 
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or it may strike him suddenly during the day. Sometimes the attack 
is preceded by unilateral paresthesia or anesthesia. Just what relation 
migraine has to the optic nerve is unsettled, but the nerve is certainly 
functionally disturbed. Visual symptoms are frequently early and pro- 
nounced and may consist of photophobia, blurring of vision, scotomata, 
* seeing spots, images, zigzag patterns, colors and flashes before the eyes. 
Sometimes slight ptosis or diplopia will be present and when this is the 
case, the condition has been spoken of as ophthalmoplegic migraine. 
The eye symptoms are usually followed by a one-sided intense headache. 
The headache may, however, be bilateral. During the headache the 
pupils are usually contracted. The headache is most intense, varying 
in character in different individuals. The patient is at times delirious. 
The headache usually leaves suddenly either on the onset of vomiting 
or not. Nausea and vomiting are common symptoms of the condition 
and may, or may not, be related to food. Anorexia is often present, but 
if not, the intaken food is usually ejaculated by vomiting. Throbbing, 
flushing and various vasomotor disturbances occur. 

Diagnosis . — The diagnosis of migraine is made upon the periodicity 
of the attacks, the visual phenomena, the family tendency, prostration, 
the gastric disturbance and the intensity of the headache. The chief 
mistake in diagnosis is made, when the stomach symptoms are severe, by 
attributing the trouble to gastro-intestinal disease. 

Treatment . — The treatment divides itself into the treatment of the 
attack and the treatment of the individual in general. For the attack, 
the most satisfactory method in the author’s hands has been to put the 
patient absolutely to bed, to prohibit, during the stage of nausea and 
vomiting, all food by mouth and to nourish the patient, when necessary, 
per rectum. If taken at the beginning, a tablet of nitroglycerin dis- 
solved on the tongue and the administration of a dose of magnesia 
frequently aborts an attack. Pyramidon, caffein and acetanilid, and 
chloretohe arc useful when they can be tolerated. A mustard plaster 
to the back of the neck, and frequently ice to the forehead are useful. 

BetAveen the attacks the patient may take small doses of bromids 
or cannabis indica with benefit. Cannabis Indieae is best given begin- 
ning with ten drops three times the first day, eleven three times the 
second, and twelve, three times the third, and so on until thirty drops 
are reached. The diet should be simple and nourishing. Tobacco 
should never be used to excess and alcohol should be prohibited. The 
patient should be in well-ventilated surroundings, live out of doors as 
much as possible and take a full amount of exercise. The eyes should 
be properly refracted and overstudy and late hours should be avoided. 
Pituitary gland extract may be tried. The whole gland in dosage of 
2 grains (0.13 gram) three times daily may be used. 

Pardee has shoAvn that a bitemporal headache is often due to acute 
pituitary undersecretion and may be relieved by the administration of 
pituitary extract. De Schweinitz and Hill have shown that the visual 
field in these cases shows an upper temporal deficiency. 

Prognosis . — The prognosis is disappointing as a rule. The condition 
frequently disappears in women after the menopause. Because of the 
indiscretion of physicians, many patients contract the morphin habit, 
which, of course, only makes matters worse. 
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OCULOMOTOR NERVE 

✓ 

The oculomotor nerve is motor in function and supplies all* the mus- 
cles of the eye, except the superior oblique, supplied by the trochlear, 
and the external rectus, supplied by the abducens. It also supplies 
the voluntary part of the levator palpebr® superioris (the involun- 
tary part being supplieii by the cervical sympathetic) and has fibers 
which, through the ciliary ganglion and short ciliary nerves, supply the 
non-striated sphincter pupillas and ciliary muscles. The nerve has thus 
to do with the dilatation and contraction of the pupil, and elevation of 
the eyelids as well as the movement of the eyeball. 

The origin of the oculomotor nerve is in the aqueduct of Sylvius 
and the nucleus of the oculomotor nerve receives fibers from the ab- 
ducens of the opposite side. The oculomotor nerve comes out. in front 
of the pons and passes the elinoid processes to, and along the outer 
wall of, the cavernous sinus and divides into two branches which enter 
the orbit through the sphenoidal fissure below the trochlear nerve. The 
superior branch passes inward over the optic nerve and supplies the 
superior rectus and levator palpebrae muscles. The inferior division 
divides into three branches, one supplying the internal rectus muscle, 
one the inferior rectus and the third the inferior oblique. 

Complete paralysis of the oculomotor nerve will result in ptosis 
from paralysis of the levator palpebrae, external strabismus, dilatation 
of the pupil from paralysis of the sphincter fibers of the iris, loss of 
the power of accommodation, slight exophthalmos due to relaxation of 
the paralyzed muscles supporting the eyeball, and will cause the eye 
to look in a downward and outward direction. In the ptosis of oculo- 
motor paralysis, the frontalis muscle overacts, while in hysterical ptosis, 
or that from myasthenia gravis, it rarely does. Partial paralysis may 
cause one or more of these symptoms in a greater or less degree. 
Irritation of the oculomotor nerve causes spasm of the muscles sup- 
plied by it. Internal strabismus may occur from spasm of the internal 
rectus, accommodation for near objects only from spasm of the ciliary 
muscle, or contraction of the pupil from spasm of the sphincter pupillae. 

The nerve may be affected from lesions pressing on the cavernous 
sinus, lesions of the bone of the orbit, or sphenoidal fissure, or hemor- 
rhage or new growth in the brain. Syphilitic periarteritis frequently 
affects it, as the nerve lies between the superior cerebellar and posterior 
cerebral arteries. The nerve is often affected in locomotor ataxia, by par- 
tial or complete paralysis. One of the chief diagnostic symptoms of 
locomotor ataxia is the Argyll Robertson pupil, which is a pupil that 
will not contract to light but does to accommodation. This is due, as 
Marina has shown, to degeneration of the ciliary ganglion. In paralysis 
of the oculomotor nerve, however, there is immobility of the pupil both 
to light and on convergence. The pupils are often irregular in syphilis 
of the nervous system, or they may be dilated in functional, or organic, 
conditions of the brain, or dilated and fixed from optic atrophy. 
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Complete paralysis of all the external muscles of the oculomotor nerve 
may be unilateral or bilateral and is termed ophthalmoplegia externa. 
When bilateral it may occur from lesions of the mesencephalon and 
cortical oculomotor tracts. Syphilis, dilatation of, or pressure on the 
third ventricle, tumor and hemorrhage, are the usual causes of oculo- 
motor palsies. A certain form of migraine known as ophthalmoplegic 
migraine may cause paralysis of the oculomotor nerve, and so may 
exophthalmic goiter, diabetes, and thrombosis, or hemorrhage of the 
brain. 

Hence in paralysis of the oculomotor nerve, the clinical signs are 
ptosis, elevation of the brow on the side of the paralysis, the eye is 
turned outward and downward, and the pupil is dilated and fails to react 
to either light or accommodfition. 

In exophthalmic goiter there may occur weakness of the internal 
recti and this is known as Mlibhis* sign. The patient is made to look 
upward and then at the tip of his own nose. When he attempts this 
one eye converges while the other eye becomes divergent. 


TROCHLEAR NERVE 

The trochlear nerve is motor in function and supplies the superior 
oblique muscle of the eye. This nerve is sometimes called the patheti- 
(ius, in that the pathetic; expression of rolling the eyeballs upward occurs 
when this nerve is paralyzed. Its origin is in the floor of the aqueduct 
of Sylvius, just below that of the oculomotor. It runs at first out- 
ward, and then inward and backward into the superior medullary 
velum. Here it decussates with the trochlear nerve of the opposite 
side, and ^emerges behind the posterior quadrigeminal body. It passes 
across the superior peduncle of the cerebellum and around the outer 
side of the crus cerebri, and passes forward on the outer wall of the 
cavernous sinus between the oculomotor nerve and the ophthalmic di- 
vision of the trigeminal, with which it is sometimes blended. It then 
crosses the oculomotor nerve and enters the orbit through the sphenoidal 
fissure. 

Paralysis of the trochlear nerve makes the patient unable to turn 
the eye downward and outward, and on an attempt to do this, the other 
eye is twisted inward, giving the; patient double vision or diplopia. One 
of the early s;^mptoms of affection of this nerve is giddiness on looking 
downward as on going downstairs. The patient also inclines the head 
forward and toward the sound side when the nerve is affected. 

The trochlear nerve may be, but usually is not, paralyzed alone. 
Inflammation at the base of the brain, and certain tumors of the base, 
may affect it in conjunction with the oculomotor and abducens nerves. 
The trochlear nerve may also be paralyzed from polioencephalitis or 
from tumors of the cerebellum, the pons or the cerebellopontine angle. 

It is thought that^ ‘‘the connections of the nucleus of the nerve are 
presumably with the frontal convolutions of the cortex, with the nuclei 



16 


CRANIAL NERVES AND THEIR DISEASES 


of the third and sixth nerves through the dorsal longitudinal bundle^ 
and presumably also with the , cochlear portion of the eighth nerve 
through the superior olive.” 


ABDUCENS NERVE 

The abducens nerve is purely motor in function and supplies the 
external rectus muscle of the eye. The .abducens nerve arises from the 
upper part of the floor of the fourth ventricle near the midline. A few 
of its fibers pass to the oculomotor nucleus of the opposite side. The 
nerve runs on the sphenoid bone, passes through a notch just below 
the posterior clinoid process, enters the cavernous sinus and then passes 
through the sphenoidal fissure, to be distributed to the external rectus 
muscle on its ocular surface. Its course is thus very similar to the 
oculomotor and trochlear nerves. 

Paralysis of the abducens nerve gives internal or convergent squint, 
in which the eyeball turns inward toward the nasal bridge. In com- 
plete paralysis of the abducens there may be partial contraction of 
the pupil, because some sympathetic fibers to the radiating muscle of 
the iris pass along the nerve. In cases of long-standing paralysis, the 
internal rectus from continued overaction becomes contracted and the 
eye is more or less fixed in the direction of the internal canthus and 
internal strabismus exists. 

In testing paralysis of the abducens it will be found -that there is 
an inability to turn the eye outward beyond the midline and diplopia 
occurs on an attempt to look outward. The muscles may be attacked 
by rheumatic myositis (Purves Stewart) but the nerve is more often 
paralyzed from syphilis of the nervous system than from anything else. 

A nuclear lesion of the abducens in the pons will give weakness of 
the external rectus of the same side and of the internal rectus of the 
opposite eye through the fibers passing to the opposite motor oculi 
nucleus. A lesion in the pons may also give facial paralysis of the 
same side, for the facial root hooks around the abducens nucleus in the 
pons. 

' In cases of syphilitic i)aralysis of the abducens nerve, the condition 
frequently recovers with the administration of strychnin in addition 
to the usual antisyphilitic remedies. Strychnin, when given for this 
condition, must be pushed. The dose may be gradually run up from a 
thirtieth of a grain, three times a day, to one-tenth, or even one-fifth, 
of a grain three times a day. The paralysis is practically always 
unilateral when of syphilitic origin. Abducens paralysis on one side 
is not an uncommon accompaniment in locomotor ataxia, and when 
present adds considerably to the patient's difficulty of equilibrium. 
When both nerves are weakened, or paralyzed, a condition commonly 
called cross-eyes” or squint exists. If this is congenital, or occurs 
in very early life, it is frequently due to gross error in refraction and 
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not infrequently disappears when the proper glasses are worn. The 
condition may come on from violent spasms of coughing in cases of 
whooping cough, or from convulsions. 


CONSroERATION OP OCULOMOTOR, TROCHLEAR AND 
ABDUCENS NERVES 

Certain affections of the oculomotor, trochlear and abdiicens nerves 
will now be considered, as these nerves supply all of the external and 
some of the internal muscles of the eye. 

Internal Ophthalmoplegia. — If the ciliary ganglia, or their fibers, or 
the short ciliary nerves to the iris and ciliary muscle, are alone affected, 
the condition is termed internal ophthalmoplegia. In this, the pupil 
is dilated and will not react to light or to accommodation. It may 
be unilateral or bilateral and is classed with the third nerve palsies. 
The condition may occur transiently after diphtheria. 

External Ophthalmoplegia. — As the oculomotor and the trochlear 
nerves arise in the floor of the sylvian a(pieduct and the abducens 
has fibers connecting with the oculomotor nucleus in this area, a lesion 
here may affect both of them partially, or completely, and the condition 
is known as nuclear, or external, ophthalmoplegia. Usually botli eyes 
are affected. At times, the> paralysis is not complete and lateral move- 
ments are possible. It may be, but usually is not, associated with in- 
ternal ophthalmoplegia. 

Total Ophthalmoplegia. — ^When external ophthalmoi)legia is asso- 
ciated with the internal variety, it is known as total ophthalmoplegia. 
When the ophthalmoplegia is total, the patient’s pupils are fixed and 
the eyes cannot be moved in* any direction, and reflex nystagmus — 
both optic and vestibular — is lost. The eye mus(d(;s may also be para- 
lyzed in progressive poliomyelitis superior. 

Muscular Involvement.—In *a destructive lesion at, or above, the 
internal capsule, the patient cannot turn both eyes toward the contra- 
lateral side, so the antagonistic muscles draw the eyes toward the side 
of the lesion, giving what is known as conjugate deviation. When one 
eye is directed upward and outward and the other downward and 
inward, the condition is known as skew deviaiion and is due to a lesion 
of the lateral lobe or middle peduncle of the cerebellum. 

When the eye muscles do not work in harmony diplopia, or double 
vision, results. Involuntary rhythmic tremors of the eyeballs, known 
as nystagmus, may occur from weakness of the muscles, or as a symp- 
tom of certain brain lesions, especially multiple sclerosis and cerebellar 
disease. Nystagmus may also be congenital. 

The eye muscles can be tested by making the patient, with the head 
in a fixed position, follow with his eyes the examiner’s finger moved in 
various directions. The excursion of the eyeball is then watched, and 
any lagging movement and the direction of the lagging is noted. By the 
same test nystagmus may be observed if present. For fine muscular 

VOL.. X. — 
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imbalance and diplopia, the patient is tested with lights and prisms, ac- 
cording to the methods employed by oculists. 

Some of the conditions mentioned need further elaboration^ and we 
shall consider a few of them. 

Intba-ocular Muscles and the Pupil. — The iris is muscular in 
structure and has the property of dilatation and contraction which vary 
the size of the pupil so that more, or less, light may enter the eye. This 
dilatation or contraction may be accomplished by variation in the 
amount of light thrown into the pupil, or by the act of accommodation or 
convergence of the vision on a near object. The iris consists of both 
circular and radiating fibers. The former are innervated by the oculo- 
motor nerve and the latter by the sympathetic. Between the choroid 
and the iris is an unstriped band of fibers known as the ciliary muscle 
which aids in accommodation, and consists of longitudinal and circular 
fibers, innervated by the oculomotor nerve and the short ciliary nerves 
from the ciliary ganglion. 

The pupils in health are usually equal in size, round in outline, and 
react to both light and accommodation, but we should remember that 
slight inequality, slight irregularity and even slight sluggishness to 
light are not at variance with normal health. However, pupils decidedly 
irregular in shape and outline, and unequal in size, usually indicate 
syphilitic involvement of the central nervous system." 

Dilated Pupils. — The pupils are usually larger in blonds than in 
brunets. They are frequently dilated in the nervous, the tuberculous, 
the anemic, and arc commonly dilated in cases of optic atrophy. Dilata- 
tion of the pupil is known as mydriasis and may occur with the use of 
certain drugs, as atropin or cocain. Paradoxical dilatation, that is, a 
condition in which the pupil dilates instead of contracts on convergence, 
may occur. Under strong emotion, psychic dilatation of the pupil may 
take place. This is not infrequent in fear states, sexual exhilaration and 
periods of intense interest. Mydriasis is due either to stimulation of the 
dilator or paralysis of the sphincter fibers. 

Contracted Pupils. — Contracted pupils, or myosis, may occur with 
certain drugs as in morphin habit, and in some pathological conditions 
such as pontine hemorrhage, and sometimes in syringomyelia, and is 
either due to stimulation of the sphincter pupillae or paralysis of the 
dilated fibers. 

In both dilated and contracted pupils the light and accommodation 
reflex may, or may not, be present. 

Argyll Robertson Pupil. — The Argyll Robertson pupil is one that will 
react to accommodation but fails to react to light. It may be seen, in 
rare instances, in chronic alcoholism and syringomyelia, but it is nearly 
always indicative of locomotor ataxia or general paralysis of the insane. 
The reaction to light is tested by the operator covering both eyes of the' 
patient and then quickly uncovering one of them so, that either strong 
daylight or artificial light will fall upon the pupil and Then observe the 
contraction, if present. The artificial light is beat, because accommoda- 
tion may come into action, thrown on the side of the pupil rather than 
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straight into it and the, test is best made in a darkened room. Reaction 
to accommodation is tested by making the patient look at a distant object 
and then quickly focus on a near object, or it may be done by bringing 
an object from a distance of several feet up toward the patient's eyes 
and observing his pupils contract as they converge. 

Wernicke, or Hemiopic, Pupil . — ^The Wernicke, or hemiopic, pupil is 
one which fails to react to a ray of light thrown on the blind side of a 
hemianopic eye, but which reacts when the ray is thrown on the non- 
atfected side of the retina. It is a sign difficult to elicit, but it is a 
valuable one in the diagnosis of certain brain tumors. 

Hippus . — In certain cases of hysteria a condition known as hip pus 
may occur, in which the pupils alternately dilate and contract under 
uniform illumination. All pupils have a state of ‘^pupillary unrest” if 
observed under high magnification and when this is absent it is a sign 
of organic disease, but in hippus the excursion is widely greater and 
can be readily observed with the naked eye, which cannot be done in 
pupillary unrest. 

Accommodation and Light Reflex , — Reaction to light and accommoda- 
tion may be preserved in oculomotor paralysis and in some cases of 
atrophy. Loss of accommodation reflex and preservation of the light 
reflex may be present in certain cases of postdiplitheritic paralysis. 

Nystagmus. — Nystagmus is a symmetrical, involuntary oscillation of 
the eyeballs and is usually bilateral. To test for nystagmus, the patient, 
with both eyes open, is made to follow with his eyes the operator finger 
to one side and then to the other, then upward and then downward and 
sometimes in a circular manner. When the eyes are undergoing these 
excursions, especially horizontally . at the limits of excursion, nystagmus 
will manifest itself by the oscillation or jerking of the eyeballs in a 
rhythmic or pendular movement. If rotary nystagmus is present, it 
may occur with the eyes looking forward, or when the operator’s finger 
is moved in a circle. 

If the ear is syringed with hot or cold water, a nystagmus is set up 
which is termed vestibular nystagmus. It is said that cold water will 
produce vestibular, nystagmus in the opposite direction from that pro- 
duced by hot water. (Scott,^ quoted more fully by Purves Stewart.^) 
Nystagmus may also be produced by certain manipulations of the ear 
and certain ear diseases. It may also be produced by rapidly whirling 
the patient around, as on a revolving stool. 

Nystagmus may be present in certain wasting diseases and in fatigue. 
At times it is congenital. It is not infrequently seen in albinos. Nystag- 
mus occurs at times in miners and in them is usually vertical. 

Nystagmus is a valuable sign in the diagnosis of certain organic 
nervous diseases, especially disseminated sclerosis, Friedreich’s ataxia, 
cerebellar disease, and sometimes in syringomyelia, hydrocephalus and 
alcoholic neuritis. It should not be forgotten that nystagmus may be 
congenital. 

Diplopia. — Diplopia is a condition of double vision caused by im- 
balance, or paralysis of the ocular muscles. It may be produced volun- 
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tarily, but when involuntary is usually a sign of organic disease. The 
more acute the diplopia, the more annoying it is to the patient, for in 
long-standing and congenital cases the patient^ may involuntarily throw 
one eye out of use and accustom himself to use the retina of the other 
eye. When the diplopia is known to the patient he sees double, that is, 
sees the object, and its image separated from it, on attempting to 
focus on an object, and the diagnosis is easy for he tells you himself, 
or when asked, of his double vision. In other cases we have to test 
for diplopia. The simplest way of doing this, and for diagnostic pur- 
poses quite a satisfactory way, is to direct the patient to look at the 
finger of the examiner with both eyes as the finger is moved, and at 
certain places the finger will be seen double. If a more elaborate test is 
desired the examination is made by an oculist with lights, colored glass 
and prisms. In this way the' exact degree of diplopia may be estimated. 
Purves Stewart‘S gives a rule worth remembering — ‘‘In all cases of 
ocular paralysis the affected eye is displaced in a direction opposite to 
the direction of the traction of the paralyzed muscle, whilst the false 
image, seen by the affected eye, is displaced in the direction of traction 
of the paralyzed muscle.” 

PaRAT.YSIS of iNDIVIDUAIi EYE MuSCLES AND TlIEIR RELATION TO 
Diplopia. — The external rectus may be paralyzed by a lesion of the 
abducens nerve at any point in its course and produces convergent 
squint and diplopia. When the external rectus is paralyzed the internal 
rectus overacts and may become contracted, thus increasing the squint. 
The eyeball, in external rectus paralysis, swings to the inner oanthus of 
the eye. The internal rectus is affected in oculomotor palsy and pro- 
duces divergent squint and diplopia. The eye tends to swing to the 
outer corner of the palpebral fissure. Isolated paralysis of this muscle 
is rare. The superior rectus is also affected in oculomotor paralysis and 
is so rarely paralyzed alone, that its separate paralysis need hardly be 
considered. Diplopia may be present when this mus<de is paralyzed. 
The inferior rectus may be paralyzed and the ball is turned and rotated 
outward, due chiefly to the action of the superior oblique. It is also 
rarely paralyzed alone and is supplied by the oculomotor nerve. Diplopia 
is present in an attempt to look downward. The inferior oblique is also 
supplied by the oculomotor nerve and when paralyzed, the patient can- 
not look upward and outward. Diplopia is usually present. The su- 
perior oblique muscle of the eye is supplied by the trochlear nerve and 
when paralyzed the eye rotates inward and there is diplopia on looking 
downward. 

Exophthalmos. — Exophthalmos consists of protrusion of the eyeball 
forward through the palpebral fissure. Exophthalmos may be due to 
a number of causes, probably the most common of which is a thyroid 
toxicosis known as exophthalmic goiter. Exophthalmos is not infre- 
quently^ seen in brain tumors, sometimes in certain forms of cerebral 
myelitis, and at times is due to general debility when the ocular muscles 
are weak. When the latter is the case, the exophthalmos is said to be 
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increased when the patient stoops over. Exophthalmos is sometimes 
congenital, and when so, usually has a familial tendency. Congenital 
exophthalmos is especially common in the negro race. 

The exact mechanism of exophthalmos is not known, but the ocular 
protrusion is usually supposed to be due to venous congestion of the 
orbit. 

Exophthalmos occurs in varying degrees. It may be so slight as 
to escape casual detection, or it may be so great that the eyeball may 
become dislocated through the palpebral fissure and have to be re- 
placed by manipulation. The writer reported two such cases in the 
Journal of Nervous and Mental Disease, Jinie, 1907. One of these in- 
stances occurred in a case of cerebral gumma and the other in a case 
of exophthalmic goiter. Exophthalmos is usually bilateral but may 
be unilateral. 

Various eye signs have been used in the defection of exophthalmic 
goiter. Von Graefe's sign is an inability of the upper lids to follow 
the movements of the ball downward. It is usually but not always a 
sign of exophthabriic goiter. Dalrymple's sign is a staring expression 
of the patient due to a widening of the palpebral fissure. Stellwag*s 
sign refers to infrequency of winking. Muhins^ sign is an inability of 
the eyeballs to properly converge. 

The eye muscles in exophthalmos may suffer from slight weakness, 
with limitations of the eye excursions in various dii’ections, to actual 
palsy of the cxtraocular muscles. This eye muscle palsy may occur 
independent of the usual cranial nerve paralysis. Diplopia is rare in 
exophthalmos. 


TRIGEMINAL NERVE 

The trigeminal nerve has formerly been described as the fifth, tri- 
facial or trigeminal nerve, consisting of a sensory and a motor portion. 
In this section we will consider the trigeminal as a separate sensory 
nerve, and the masseter, or old motor branch, as a distinct motor 
cranial nerve. This. motor nerve is not a branch of the sensory nerve, 
and the origin, course, function and distribution of the two nerves are 
quite distinct. 

The trigeminal nerve is a sensory nerve supplying sensation to the 
skin and mucous membrane of the face. Its sensory roots terminate in 
a long tract of nuclei in the medulla, which is continuous below with 
the substantia gelatinosa, and is called the lower sensor nucleus, and 
also in cells in the upper sensor nucleus in the floor of the fourth ven- 
tricle to the outer side of the nucleus of the masseter nerve (the old 
motor portion). 

On the petrous portion of the temporal bone near its apex, is situated 
the gasserian ganglion from which two large roots, known as the pos- 
terior roots, go to the nuclei in the medulla after entering under the 
side of the pons near its upper border. The gasserian ganglion gives 
a few filaments to the tentorium and the dura, and divides into three 
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large branches, the ophthalmic, the superior maxillary and the inferior 
maxillary. 

The ophthalmic branch runs forward along the outer walls of the 
cavernous sinus, enters the orbit through the sphenoidal fissure, and 
breaks into branches to supply with sensation the cornea, conjunctiva, 
iris, lachrymal gland, part of the nasal mucous membrane, the skin of 
the upper part of the nose and the forehead as high as the vertex. . 

The superior maxillary ^ or second division of the trigeminal nerve, 
leaves the skull through the foramen rotundum, crosses the sphenomaxil- 
lary fossa, enters the orbit through the sphenomaxillary fissure, and 



Fig. 2. — Approximate (:[TTAXK()e.s Pistribution op the Trigeminal Nerve. 

appears on the face through the infra-orbital foramen in the malar 
bone. It gives off recurrent branches to the dura and divides into 
branches which supply sensation to the skin of the side of the nose, 
the upper lip, the upper part of the cheek, part of the temple and the 
lower lid. It also supplies the upper teeth, the mucous membrane of 
the upper gums, the upper buccal region, the upper lip, the uvula, tonsil, 
nasopharynx, the lower part of the nose, the middle ear and some taste 
fibers. 

The inferior masillaryf or third branch of the trigeminal, leaves the 
cranium through the foramen ovale with the rnasseter nerve. It also 
gives filaments to the dura and divides into brancdies which supply 
the lower teeth, the mucous membranes of the tongue as far back as 
the eircum vallate papillee (Purves Stewart), the gums, the floor of the 
mouth, the lower part of the cheek and the salivary glands. It siip- 
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plies the skin of the posterior part of the temple, part of the pinna, 
the anterior and upper wall of the external auditory meatus and the 
anterior part of the drum, ])art of the clieek, the lower lip and the 
chin. Its lin^ial branch, in conjunction with the corda tympani, has 
to do with supplying taste to the anterior two-thirds of the tongue. 

Paralysis of the trigeminal nerve gives amjsthesia of that half of 
the face supplied by the nerve from near the lower bonhu’ of the jaw 
to the vertex, and includes tlie mucous m<‘mbrane of the parts supplied. 
Paralysis of any of the bramdies of the gives anesthesia to the 

parts supplied and may also, if certain hraiiches are i)aralyzed, affect 
taste, lacrimation and salivation. As the deep sensation of the facial 
muscle is also supplied by the trigeminal, there is awkwardness and 
slight pseudo-palsy of that side of the face. 

Irritation of the trigeminal nerve produces })ain. This may be cen- 
tral or perii)heral in origin. The nerv<' is not infriuiuently afl'eeted by 
brain tumors, especially in the teniporos])h(‘noidal region. Tic doulou- 
reux, or trigeminal neuralgia, or neuritis, is a S(‘ver(‘ afTection of one or 
more branches of the nerve and will he des(U’il)cd later, as will also a 
certain form of head pain due to neuritis of the dural hramdies of the 
trigeminal nerve. 

The trigeminal nerve has to do with smell, for partial anosmia takes 
place when tht^ upper hranch is remlercd anesthetic; it has to do with 
taste through its corda-tynipaiii connection; aiul wdth h(‘aring through 
its distribution to the ear. The salivary and lacrimal secretions may be 
affected by injury to the nerve, which, witli certain trophic disturbance, 
may cause loss of the eyeball or infection of the mouth and injury to, 
or loss of, teeth, (k)ijsidering all of thes(* disturbances and remember- 
ing that the trigeminal is the great nerve of touch sensation to the fae(‘, 
includiug the mucous membranes of the eves, nos(‘ and mouth, wo can 
imagine its imfiortance. 

Progressive Facial Hemiatrophy, — This is a dis(‘ase which usually 
appears before puberty and is said to be more ('ommon in females than 
in males. The skin becomes atrophic and then wrinkled over the affecteil 
side of the face. The condition spreads and the muscles and bones, and 
even the tongue on that side, become atrophic. There is no reaction 
of degeneration, paralysis or sensory change, and tlic tongue protrudes 
straight. The beard may be affected and turn white or fall out. Prac- 
tically nothing is known of the cause of the disease except that it is 
supposed by some to be due u. au interstitial neuritis of the gasserian 
ganglion, and it is sometimes a symptom of syringobulbia. Treatment 
is without avail. 

Injury of Trigeminal Nerve in Fracture of Base of the Skull In 

fracture of the base of the skull the trigcuninal nerve has been injured, 
and when this occurs anesthesia of tlie part supplied takes place. 

Trigeminal Dural Neuralgia.— In the last ten years the 
author has observed a type, or variety, of head pain, neuralgic in char- 
acter, yielding but slightly to the usual analgesics, having more or 
less distinct manifestations and due, in his opinion, to neuralgia, or 
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neuritis, in the dural branches of the trigeminal nerve, just as tk 
douloureux, with which it is at times associated, is due to neuralgia 
in its peripheral branches. For this condition the name of trigeminal 
dural neuralgia is selected. 

The dural branches of the trigeminal nerve spring from the gasserian 
ganglion, the sensory roots, or the nerve trunks themselves. Dana, in 
his text -book, gives the dural distribution of the trigeminal nerve as 
follows: “It gives sensation to the anterior three-fourths of the dura 
mater, the falx and probably the tentorium. The pia and arachnoid 
are not sensitive. The posterior fossa and the occipital part of the 
dura mater are supplied with the vagus. The trigeminus also supplies 
the above named parts with trophic, vasomotor and secretory fibers.*’ 
As the brain itself is insensitive, then intracranial head pain must be 
due to involvement of the sensory nerves of the dura. 

The cause of trigeminal dural neuralgia seems to be the same as in 
trigeminal neuralgia, which is usually constitutional. These causes 
are most frequently malaria, focal infections, diabetes, anemia, syphilis, 
arteriosclerosis, or sometimes other general disturbance. 

It is needless to say that the cau.se should be most diligently searched 
for and, as far as possible, corrected, for, in the treatment of the causa- 
tive factor lies the hope of the relief of the neuralgia. 

Symptomatology . — The nature of trigeminal dural neuralgia is that 
it occurs in attacks of sharp, intense pain in the head of irregular 
periodicity,- that nausea, vomiting, flashes of light and familial tenden- 
cies are not prominent features as they are in migraine ; that the pain, 
as a rule, is unilateral and may radiate to the face, neck or shoulders; 
that the pain does not yield to the usual headache remedies; that vaso- 
motor and trophic disturbances are eommon ; that this head pain can- 
not be traced 1o the ordinary causes of headache producing changes in 
cerebral circulation, but that it appears to be due to chronic systemic 
disease; and that remedial medication directed toward these conditions 
usually cures the dural neuralgia. The author* reported nine cases in 
1913 and since that time has seen many others. 

Pathology . — The pathology, Mke that of trigeminal neuralgia, is 
probably scant. We only kojw that in this, as in trigeminal facial 
cases, there may be found some cell changes in the gasserian ganglion 
and sometimes evidence of arteriosclerosis in the arteries supplying the 
nerves. 

Tic Douloureux or Ti^eminal Neuralgia.~The names tic doulou- 
reux, trigeminal or trifacial neuralgia, are applied to pain in the dis- 
tribution of the trigeminal nerve, which comes in spasms, causing a tic, 
and is due to irritation, or inflammation of the gasserian ganglion, or 
possibly, in mild cases, of the nerve trunks. 

The condition rarely occurs before the age of 35 years, and is most 
frequently seen in those of advanced years. Fuchs, of Vienna, thinks 
that this is perhaps due to an impoverished condition of the nerve and 
its centers, influenced by existing arteriosclerosis. 

Etiology. --The Cattse of tic douloureux is usually systemic, that is, 
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secondary to some constitutional disease. Malaria is a frequent cause 
and the name brow-ague is popular in malarial districts for neuralgia of 
the ophthalmic branch. Infective conditions from the tonsils, teeth, 
sinuses, or’ elsewhere may cause the condition ; anemia, diabetes, arteri- 
osclerosis, and syphilis may have a definite causative relation. 

Symptomatology . — The pains of trigeminal neuralgia are de- 
scribed as shooting, boring, burning, aching, tearing or sharp, and 
usually begin periodically with compiete intermissions. The attacks 
come closer and closer together with gi*eatcr severity, till the pain is 
constant, with frequent exacerbations. Once the condition is mani- 
fested, a neuralgic habit tends to become established. Many patients 
develop the morphin habit in their search of i-elief. 

Weather rarely influences the pain, but the patient may wrap up the 
head to keep a draft from striking the face, as it may increase the pain, 
so also may chewing, or novemenls of the face muscles, as in laughing. 
The pain may involve any, or all, of the branches of tlie nerve and 
herpes zoster may occasionally appear. The disease may last for years 
and the severity be so great that the patient would sincerely rather be 
dead than alive. 

Diagnosis . — One might think the diagnosis easy, but it is, however, 
fraught witli danger. Functional facial spasms are soimdimcs accom- 
panied by pain. Weisenberg has suggested that alcoholic injection 
will aid in the diagnosis, as fumdional pain persists after the distribu- 
tion of the nerve injected is made anesthetic. Weisenberg has also 
called attention to the important fact that neuralgia of the glossopha- 
ryngeal may simulate that of the trigeminal because the lower part of the 
trigeminal and the upper part of the glossopharyngeal intermingle in 
their sensory distribution. Glossopharyngeal pain is deep in the lower 
jaw and there is discomfort in the back part of the tongue and throat. 
Pain from infection of the frontal sinus or antrum may be mistaken 
for tic douloureux. In all cases these conditions should be eliminated 
by transillumination or radiography and a careful examination of the 
nasal cavity. 

Tooth root abscesses may cause pain in part of the trigeminal distri- 
bution^ but this is usually not accompanied by a tic nor is the pain of 
such long duTation as in true tie douloureux. Here again the radio- 
graph comes to our aid. Many good teeth have been extracted in the 
vain hope of curing tic douloureux. It is useless to extract teeth which 
the radiograph shows in good condition. 

We must also exclude, in the diagnosis of tic douloureux, such con- 
ditions as fracture of the base of the skull, brain tumors, or abscesses, 
or cranial bone infections, which may cause pain in the trigeminal dis- 
tribution. 

Treatment . — The treatment of tic douloureux should be undertaken 
in stages. The author wishes to again emphasize, as he did in 1908 and 
1909,® the value of medicinal treatment in these cases and to advocate it 
before alcoholic injection or surgical intervention is attempted. Natu- 
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rally the treatment of tic douloureux divides itself into three stages — 
medicinal treatment, treatment by injections and surgical treatment. 

(a) Mediciiml Treatment . — The chief remedies that are usually relied 
upon to relieve violent pain are morphin, coal tar preparations or co- 
cain. These, in any given ease, have in all probability been tried. The 
author makes bold to say that not one of these, except the salicylates, is 
indicated in the treatment of tic douloureux, because they have not 
proved effec'tive and because they are injurious in their results if con- 
tinued for any great length of time. 

Tt is quite insuflReient, as far as the patient is concerned, simply to 
make the diagnosis of tic douloureux, but the true cause must be diag- 
nosed in each individual case and treatment applied directly to the con- 
dition which underlies the pain. This requires time, patience, laboratory 
and other tests, a complete history and a careful study of each case. 

The blood sbould be examined, and if plasmodium or changes indic- 
ative of chronic malaria are found, these, with the history of past ma- 
laria, or residence in a malarious district, lead us to a diagnosis of ma- 
laria as the cause, and the chief drugs used to combat our tic douloureux 
become quinin and arsenic. 

If anemia is found iron and arsenic must be pushed. 

If in conjunction with our physical examination we find evidence 
of past or present foci of infection and the history of arthritis, we use 
the salicylates in large doses and remove the infective foci if possible. 

We examine the urine carefully, and if diabetes or nephritis is 
])resent, these (ionditions must receive our energetic attention. The 
author has been able to readily control, and keep controlled, the majority 
of cases of tic douloureux by medicinal treatment. 

A word as to the administration of some of these drugs to get the 
best effect. Quinin is best given in solution and not in pills, and most 
patients can take from 20 to 30 grains (1.3 to 1.95 grams) daily, without 
disagreeable effects, for a ('onsiderable time. Of the salicylates, the 
author prefers the sodium salt, giving it in 10 grain (0.65 gram) doses 
combined with sodium bicarbonate every hour or two for a few days, 
and then reduces the dose 10 grains three times daily. Castor oil 
may be given in doses from to 1 ounce (15 to 30 c.c.) daily for several 
weeks. Purging ceases after the first few doses and the castor oil 
seems in itself to have a ])ain-relieving effect. 

As adjuvants to treatment, some of the following are useful in lessen- 
ing the pain: strychnin, as recommended by Dana, beginning with 
1/30 grain (0.00216 gram) under the skin and increasing gradually to 
Vrj grain (0.01296 gram) daily; cannabis indica, 10 drops of the tincture 
three times daily and increasing to 30 drops; or fluidextract of gel- 
semium on the ascending scale from 3 to 12 drops. Painting the skin 
and mucous membrane with a weak solution of iodin, or the application 
of a hot salt bag, are good external aids. 

(b) Treatment hy Injections . — Various substances have been used 
for injection of the trigeminal nerve, but the most satisfactory seems 
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to be an eighty-fifth to ninetieth per cent, alcohol solution with 4 grains 
(0.26 gram) of oocain to tlie ounce. 

Superficial injection may be made by injecting at the supra-orbital, 
infra-orbital or mental foramen, but the relief of pain is usually transi- 
tory and not verj' satisfactory. 

Tn using the deep injections it is unsatisfactory and dangerous to 
inject the superior, or ophthalmic, branch. Tiie other two brandies may 
be injected by several methods. Tlie method of Hugh T. Patrick is 
simple and satisfactory, and consists in using a straight, sharp needle 
marked off in centimeters up to 5, and measuring 10 in length. It has 
a stylet whose blunt (*dge is even with the end. After the foramen is 
reached the stylet is withdrawn and alcohol injected. Patrick says, ‘‘In 
injecting the middle branch the line of the ])osterior border of the ascend- 
ing orbital process of the malar bone is ])rolonged to the lower border 
of the zygoma, and the needle inserted .5 centimeter ])osterior to this 
point. It is directed vertically to the anteroposterior lino, but inclined 
slightly upward in a direction which W’oiild attain, at the depth of the 
foramen rotundum, the h'vel of the inferior extremity of the nasal bones. 
At a depth of 5 centimeters the nerve is reached at its emcu’gence from 
the foramen rotundum into the pterygomaxillary fossa. 

“For the inferior branch the needle is inserted at tlie lower border 
of th(‘ zygoma, 2.5 centimeters in front of the descending root of the 
zygoma, which always can be felt, and almost coincides with the an- 
terior border of the external auditory meatus. The needle is directed 
.slightly upward so as to hug the base of the .skull, and a little backward, 
and at a depth of 4 centimeters should reaeli the nerve at its exit from 
the cranium. 

(r) Surgical Treatment . — Operative procedun's may be divided into 
two cla.s.ses: those in which the nerve is cut after its exit from the skull, 
and tho.se in which the skull is opened and part of the Gasserian gan- 
glion removed or the sensory roots cut. It is unnecessary to discuss the 
modus operandi of these operations. In neither class have operations 
on the whole b(‘en eminently satisfactory. In the former, results have 
not always be('n permanent, and sometimes as many as four operations 
have been performed upon the same patient, and in the latter, exten.sive 
anesthesia is substituted for pain and distressing trophic disturbances 
may occur. 

The Gasserian ganglion oper- tion was introduced by Rose, in 1888, 
and later modified by Sir Victor Horsley and others, especially Cushing. 
The operation proposed by Spiller and Frazier of division of the sensory 
roots above the ganglion may be less dangerous to life. 

Turk collected 201 oi)erations on the Gas.serian ganglion showing a 
mortality of 17 per cent. Of the recoveries 93 per cent, were consid- 
ered cured, leaving 7 per cent., in which the result was not satisfactory. 
This makes about 24 per cent, of the.se operations direct failures. The 
danger of the operation has been lessened in recent years and the results 
are more satisfactory. Reviewing the function aiid distribution of the 
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fifth nerve, we may readily see why some of the following results of the 
operation may and do oceur : Insensitive areas of the skin and mucous 
membrane render trauma and infection liable ; trophic keratitis and 
other eye injuries occur and even loss of an eye has been known ; lessened 
saliva and partial loss of the sense of taste cause poorer mastication and 
digestion of food. Anesthesia and dryness of the nasal mucous mem- 
brane is another disadvantage. From tropliic disturbance, the gums 
may uhjerate and the teeth may loosen and come out. Thus we see that 
both the alimentary and respiratory tracts are laid more open to irrita- 
tion and infection. 

When operation becomes the means of relief the radical operation is 
upon the wdiole preferable to peripheral attempts. 

Frazier,^ wdio had operated on 121 ganglions, advises the avulsion of 
the sensory root as suggested by Spiller. He operates with the patient 
in the sitting posture. He approaches the ganglion from an incision 
allowing him to do so from the middle of the zygoma and severs the 
posterior sensory roots. With this operation he has had 4 deaths. He 
considers this operation superior to peripheral operations or alcoholic 
injections. 


MASSETER NERVE 

The masseter nerve, formerly described as the motor root of the tri- 
geminal nerve, is purely motor in function. Tt arises chiefly from cells 
in the floor of the fourth ventricle, which receives fibers from the cortical 
cells of the lower part of the central convolutions and runs forward, 
passing under the Gasserian ganglion, having no connection with it, and 
leaves the skull through the foramen ovale in tlie sphenoid bone, through 
which also passes the inferior maxillary branch of the trigeminal nerve. 
It is distributed to the masseter, temporal, both pterygoid, the tensor 
tympani, mylohyoid and anterior belly of the digastric muscles. There 
is no real connection between the sensory trigeminal nerve and the motor 
ipasseter nerve, although the masseter joins the inferior maxillary branch 
of the trigeminal for a shoj ^ distance soon after they both pass through 
the foramen ovale. 

Whether the masseter nerve is functionating or not is easily tested 
by the operator making the patient perform the movement of biting, and 
observing, or feeling, the masseter or the temporal muscle contract. 
Paralysis of the masseter nerve gives atrophy of the muscles supplied by 
it and also reaction of degeneration. Above and below the zygoma there 
is a hollowing of the face. Upon opening the mouth the lower jaw devi- 
ates to the affected side. This, as Purves Stewart notes, is due to 
paralysis of the external pterygoid, which fails to draw the condyle 
forward on the affected side. 

In the condition known as pseiido-hulhar palsy the lesion is cortical 
and bilateral. In this the jaw hangs open and the teeth cannot be closed ; 
the jaw cannot be moved forward and the lateral movements are inter- 
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fered with. In this condition food falls from the moutli unless it can be 
vshoved back with the fingers and often food gets into the nasopharynx. 
The condition is not infrequently encountered in cases of chronic en- 
cephalitis. The jaw-jerk is increased but there is no atrophy or reaction 
of degeneration. 

In tetany, tetanus and strychnin poisoning, there may be a spasm of 
the muscles of mastication. Convulsive movements of tlie jaw may occur 
in epilepsy. 

Chattering and grinding movements of the jaw may occur, and, 
when present, are due to cortical irritation of the masseter nerve. These 
movements of the jaw are frequently seeJi in paralysis agitans and the 
mechanism of them is not quite clear. Irregular movements of the jaw 
may occur from hysteria, dementia praecox and multiple sclerosis. 
Clamping of the jaw may be due to hysteria, inflammation, tetatius 
(lock-jaw), or may occur in certain mental conditions as dementia prai- 
cox and manic-depressive insanity. White and Jelliffe® believe that 
irregular movements and clinching of the jaw are frequently psycho- 
genic in origin. Any of these toxic or clonic spasms of the jaw are 
known as trismus. Peripheral paralysis of the massetei* is rare and 
when it does occur it is usually duo to trauma. 

The masseter may be paralyzed from a lesion in the nucleus. The 
paralysis may be unilateral or bilateral. The muscles supplied by the 
nerve are flabby in nuclear lesions and the jaw drops open. Nuch'ar 
disease is rare, but may occur in multiple sclerosis, syringomyelia and 
pontine hemorrhage. In this condition atro])hy takes place, the normal 
jaw-jerk is not present and reaction of deg(*neration occurs. In one of 
the writer’s cases a bilateral masseter paralysis took place in the course 
of Landry’s paralysis after the condition had traveled up the cord. The 
patient hhd an infected gall-bladder, which was probably the cause of 
the Landry’s paralysis. She finally recovered from all her paralyses, 
the masseter difficulty clearing up last. 

FACIAL NERVE 

The facial nerve is a motor nerve for the muscles of the face perform- 
ing expression. As we shall consider the intermediate nerve (pars inter- 
media, nerve of Wrisberg) a separate cranial nerve, we shall not, of 
course, consider it the special setise portion of th(‘ facial nerve as has 
been done. In the usual descripuons the corda tympani, supplying taste 
fibers, is considered a part of the facial nerve, but, in our opinion, it is 
more justly regarded as the peripheral portion of the intermediate nerve 
and will be here so considered and described. 

The facial is the motor nerve of all of the muscles of expression in the 
face, of the platysma and buccinator, of the muscles of the external ear 
and of the posterior belly of the digastric and the stylohyoid muscles. 
The nerve arises in a series of nuclei in the floor of the fourth ventricle 
and in the pons. The fibers from these nuclei hook around the nucleus 
of the abducens nerve and emerge from the posterior border of the pons 
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and go on through tho cerebellopontine angle close to the trigeminal and 
the cochlear nerves. The nerve passes forward and outward upon the 
middle peduncle of the cerebellum, enters the internal auditory meatus, 
at the bottom of which it enters the fallopian aqueduct in the petrous por- 
tion of the temporal bone, and makes its exit from the skull through the 
stylomastoid foramen. At the stylomastoid foramen it divides into three 
large branches to supply, speaking roughly, the muscles of expression of 
the upper, middle and lower face, together with the muscles of the ear, 
the posterior belly of the digastric and the stylohyoid. 

The facial nerve is probably more frequently paralyzed than any 
other nerve in the body, and its i)eripheral paralysis wdll be described 
under the caption of facial palsy, or BvlVs palsy. The nerve is variously 
paralyzed in accordance with the site of Ihe lesion along its course. 

A coriicaly or capsular y lesion most usually affects the lower distribu- 
tion of the nerve. In this paralysis, the lower face is drawn to the sound 
side, the angle of the mouth sags and the glossolabial fold is lessened on 
the affected side. The (*yes can usually be closed and the forehead 
wrinkled. In pontine lesions the palpebral fissure may be widened or 
narrowed and the outer angle of the eyebrow is lowered. The nerve is 
usually affected in c ereh ell opon fine iremors. In paralysis ayitans the 
loss of facial expression is bilateral and due to muscular inelasticity 
rather than facial nerve palsy. The facial nerve may be affected in 
certain of its muscles in polioencephalitis, when the affected muscles 
atrophy. Taste is not affected in nuclear lesions. This fact is one of 
the arguments that might be used in not considering the 6orda tympani 
a branch of the facial. The facial nerve is often paralyzed in fracture of 
the base of the skull. Bilateral facial palsy is rare but may occur in post- 
diphtheritic paralysis, basal meningitis (especially syphilitic), encephali- 
tis, and double otitis media. The facial nerve is at times severed during 
operations on the mastoid, and, when thi.s has occurred, movement may 
be regained after surgical anastomosis with a cervical nerve or the 
hypoglossal nerve of the same side has been performed. 

Spasms and Tics. — The facial nerve is subject to disturbance, either 
unilateral or bilateral, in various tics, habit spasms, and from chorea. 
Meige, White, and others point out that certain of the spasms and tics 
of the facial nerve are purely psychogenic in origin. Meige distinguishes 
spasms which originate in emotions and then become habitual, and to 
these E. W. Taylor has added reflex spasms, — ^the so-called tic convulsif 
— as psychogenic. Taylor” further says, “As distinguished from this 
type the true facial spasm is not dependent upon the mental state, but is 
due rather to material changes in the reflex arc either in the sensory 
trigeminus, facial nucleus or facial stem. . . . This type of spasm, he 
says, “usually occurs in the whole distribution, or in definite portions of 
the nerve, and is usually one-sided and presumably is not influenced by 
suggestive measures.’^. It might be added that in the psychogenic cases 
there is always a constitutional neurotic make-up. 

Treatment . — Boissand and Raymond in Paris, Patrick and others in 
this country, have injected alcohol — 40 to 70 per cent. — into the facial 
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nerve. Paralysis takes place and in time complete restoration may 
recur, often minus the tic. Relief has also been obtained by surgically 
stretching the nerve. In the psychogenic cases, personal isolation, re- 
moval from the usual surroundings, massage, and persuasion, have 
produced good results. In either type of case, Meige has suggested a 
method of educational control that the author has found extremely 
useful. Briefly staled, the patient is made to stand before a mirror 
once or twice daily and at first try to control his facial movements for a 
few seconds only. This time is very gradually increased to ten or more 
minutes, after which the patient, not infrecjiiently, gains p<‘rmanent vol- 
untary control over the muscular movements. This treatment is per- 
formed under a competent director who times the patient and the increase 
should not be more rapid at first than one or two seconds at a treatment. 

Meige and Peindel showed that a prototype of a snflTercT from tic is 
a person with a neurotic heredity, ^'hey draw a rather involved differ- 
entiation between a tic and a spasm as far as their mechanism is con- 
cerned, but Boissand makes a definite clinical distinction when he says, 
“Spasm knows no control, . . . as regards tic, however, inhibition is 
possible because the phenomenon is cortical. In almost every case rein- 
forcement of the will can momentarily at least check it.’ ’ In the psycho- 
genic eases of tics other than facial, the author has also found the same 
educational treatment, esi)ecially when combined with th(‘ so-called 
psychic effect of the use of faradism or the actual cautery, most useful. 
Three of these eases had violent tics of the abdominal muscles only. All 
three of these were in young women, and psychogenic in origin, the 
movements more or less resembling coitus, and all yielded to educational 
voluntary control, beginning with a few seconds and increasing, plus 
cauterization of the back with the actual cautery. In giving this treat- 
ment for tic one must not neglect general hygienic measures and the 
correction of any pathological condition. 

The question of spasm and what is termed “habit-spasm” is an in- 
teresting story. When Boissand says “spasm knows no control” he must 
have had in mind only organic spasm from nerve tract irritation when 
inhibition was interfered with and not habit-spasm which, without doubt, 
is practically indistinguishable from tie. Habit-spasms may occur from 
mimicry or the repetition of a movement to counteract some disiiomfort 
as, for instance, stretching the platysma when the collar is uncomfortable, 
or twitching the nose when there is an abrasion in the nostril. Each time 
the muscular movement is performed the impulse passes more automati- 
cally until it is kept up when there is no one to mimic, or the abrasion in 
the nose is long since healed. We must remember that all habits, good 
and bad, have one underlying basis; i.e., a desire on the part of the indi- 
vidual to better his condition. If he were perfectly sati.sfied. he would 
contract no habit to obtund some sorrow, to make himself feel physically 
better, to give himself some supposed sort of satisfaction ; — his judgment 
may be in error, but his desire is to better his condition. For the same 
reason habit-spasms are formed and are kept up, first because repetition 
of impulse makes it easy, and second because the impulse becomes auto- 
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matic and beyond the inhibition of the patient, unless tliat inhibition is 
reinforeod either by a strong use of the patient’s will power or by the aid 
of the will and direction of another. Another factor which occasionally 
comes into the control of a habit-spasm or tie^is an emotional shock or an 
illn(‘ss great enough to make the patient foi-get the movement. The 
author remembers seeing a severe ease of facial tic disappear during the 
course of a severe case of scarlet fever. 

To educate a patient to control a tic the supervision of a physician, a 
nurse, or an intelligent member of the family is necessary and the pro- 
cedure must not be left solely to the patient. 

Certain medicines se(‘m to have a beneficial influence in these cases, 
especially arsenic. It is very important that every focus of physical 
and mental irritation should be removed. Special care should be taken 
to see that no eye, ear, throat or nose trouble is neglected. It is also 
important that the physician g(‘ts the full cooperation of the patient. 

Facial Nerve Paralysis: Bell’s Palsy. — Heirs palsy, or peripheral 
paralysis of the facial nerve, may be due to a h'sion anywhere below 
the geniculate ganglion. A lesion high up in the Fallopian canal by 
extension from injury to the geniculate ganglion may give, in addition 
to the facial paralysis, herpes in the auricle and external auditory canal. 
A lesion in the canal also gives loss of taste to the ant(‘rior two-thirds of 
the tongue on the afTected side by its interference with the taste fibers 
through the corda tympani extension of tin* intermediate* nerve which are 
in close proximity. A lesion at tlu^ stylomastoid foramen causes paral- 
ysis of the corresponding side of the face without change iti taste. 

EiioJngy, — Bell’s palsy may be due to a number of eajises. Sleeping 
in a. draft, placing the side of tin* face against a cold sub'stanec, as a 
window pane, or other exf)osure, may be Hie cause. It may follow focal 
infection, especially pharyngitis, otitis and mastoiditis. It may also be 
due to syphilis. It may be also caused by trauma from pressure, or 
blows or operation, on or a])out the mastoid or the ear. It has occurred 
after Gasserian ganglion operation. 

Spmpfomafologn . — The condition usually appearsi^ in early adult or 
middle life. Tt starts with brief twitching and slight distortion of 
the affected side of the face followed by loss of motion, usually in all 
three branebos of the nerve. 1 here may be pain in the ear or taste may 
be affected, according to liovi high up in the Fallopian aqueduct the in- 
flammation may extend. The patient can not wldstle or i)uff out the af- 
fected side of the face. The brow, because of paralysis of the occipito- 
frontalis, can not he elevated or vertically wrinkled on the affected side, 
nor can the eye be completely closed except at times during sleep. The 
mouth is drawm to the sound side and the tongue, ou protrusion, appears 
to go to this side. Tlio lahiotiasal line disappears and t he face looks flabby 
and expressionless on the par«slyzed side. Reaction of degeneration may 
be modified or coraiflete, ami atrophy may take place. The affected eye 
waters and saliva often dribbles from the corner of the mouth. Hear- 
ing may he affected from cochlear involvement if the lesion is high 
enough up. The patient frequently complains of a sense of stiffness 
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and discomfort over the paralyzed area. Deep sensibility is not im- 
paired. 

Treatment . — Reeo^rnizin" that rapid restoration of function depended 
upon allaying the inllanimation and reducing the swt'lling of the nerve 
at the earliest jmssible moment, several years ng(^ the author Ix’gan to 
apply, in all cases, a fly blister over the mastoid and stylomastoid fi»ra- 
meii and at the same time, for .s<*veral days, to apply an ichthyol or 
antiphlogistin poultice over the atYe(*ted side of tlie face. This prm-e- 
dure obtained the most giatifving results, especially in those eases se(*n 
the first few days of the paralysis. 

Sodium salicylate, potassium iodid and strychnin are ust'ful iri 
the treatment, of Jhdls palsy atul all may be given at the saiiu* tiim’ in 
moderate doses. They shouhl be begun as soon a.*' the ease comes under 
observation. 

Massage is of great value, especially if given by a skilled n anipulator, 
and should be applied once or twice daily to both sides of tlu' faci‘. If 
given on both sides, it not only has tlie etVe«*i of aiding in the rt^storation 
of function to the paralyze<l side, but prevents ])ermanent (‘onf ractittn 
of the sound side. The ma‘^sage inovements on tlie alfceted si<b' should 
be from the ])eriphery toward tlu* tip (»f the mastoid. 

Faradic electricity given for from b to 7 minutes, oMe<* or twice <laii\ , 
with the el<‘etr()de fiiapiently lifted and reappli«’«l so as to get elonie, 
as 'well as tonie, eontraetion, is of servi<'e. Bathing the face in alternate 
hot and cold water a few mojnents at a lime is also useful. In syphilitic 
cases, antisyphilitic treatment should Im* emf)loyed. Most sy])hilitie 
cases are eentral rath(*r than perij)lu*ral. 

If the eondition does not re(*over, anastomosis with one of th(‘ (‘er- 
vieal nerves or the hy{)oglossal may give sal isfaet(»ry results, hi trau- 
matic cases, wdiere the nerve is severed, fmietioii may be r(*stored by 
uniting the proximal and distal ends of the nerve. 

Pro()twsis. — Tlie prognosis is good for eomplet** recovery in most 
cases. Normal r(*storalion of mov(‘menl usually tak^s pbu'c in from 
three or four \v(*eks to eighteen months. Some (-asr.s never r(*<^over 
entirely, but it is rare tliat there is not eonsideiable improvemmit. The 
more complete the paralysis is, and the higher uj) in tiie canal it oe- 
<*urs, tlie more dela,;y'cd are tlu* signs of iiiifirovemenl , the morr* profound 
is the rt'aclion of <legeneration and tlu* w'orsi* is tlu* prognosis. In .some 
long-continued eases the muscles on tlu* sound side, from prolonged 
retraction due to tlie fact that the antagonistic; miise.les are not fune- 
tioiiiiig, become eontraeted to sue) an extent that even when movement 
on the affected side is restored they continue to overact and the muscles 
of the face remain asymmetrical. Although a few eases ns'over spon- 
taneously, the longer treatment is delayed the more guarded should be 
the prognosis. 

Pathology, — The pathology, in most non-traumatie cases, is that of 
congestion and swelling of the nerve, wiiicb may stop at the stylomastoifl 
foramen or be continued uji to tin* fallopian a^pieduct ; or the inflam- 
mation maj" begin in the canal and extend downward, 
vot.. X 
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Hunt’s Syndrome. — There is a syndrome, described by James Ram- 
sey Hunt, due to disturbance of the genfculate ganglion, in which there is 
herpes of the auricle and external auditory canal, an extension of the 
inflammation of which gives facial palsy. Tinnitus and difficulty of 
hearing occur, and, at times, dizzin<*ss, nystagmus, and nausea and 
vomiting. Sometimes there is otalgia without herpes. This syndrome 
is fully described under the Intermediate Nerve. 

Central Lesions. — Lesions of the facial nerve above the geniculate 
ganglion, due to tumor, meningitis or syphilonieningitis, may occur. 
Lesions back to the pons nearly always involve/ other cranial nerves, es- 
pecially Ihe trigeminal and vestibular, but also the abducens and hypo- 
glossal. Vomiting, li(*adaehc and eliokwi disk may or may not be present. 
Taste is unimpaired. 

Lesions within the suhstnnee of the pons usually give facial paralysis 
without affecting taste or hearing, but are accompanied by abducens 
l)aralysis from interference of the abducens nucleus in the pons. 


INTERMEDIATE NERVE 

The intermediate nerve, or nerve of Wrisberg, as it is frequently 
termed, is a mixed nerve aiid has been considered the special sense portion 
of the facial nerve, and, again, as the ^‘thirteenth nerve.” The interme- 
diate nerve is a mix('d nerve, for it has afferent taste til)ers and efferent 
exeitoglandular (vegetative) fibers. The intermediate nerve apparently 
arises in the medulla oblongata and joins the facdal nerve in the inter- 
nal auditory meatus. The same authority, S})itzka, says that a portion of 
the intermediate mu'vc is efferejit (exeitoglandular) and arises from the 
nucleus salivatoriiis. The central portion of the ganglion-cells end in 
the upper end of the nucleus of the glossopharyngeal nerve. The trophic 
center of the intermediate nerve is in the cells of the geniculate ganglion. 

The intermediate nerve gets its name from its position between the 
facial and the eochloar nerves at the base of the skull. From the genic- 
ulate ganglion some fibers accompany the great and small superficial 
})etrosal muwc's, while others ac^coinpajiy the facial and form the corda 
tyinpani. The intermediate ner\^ carries taste impulses to the brain 
and also contains autonomic efferent fibers which join the submaxilfary 
ganglion. 

In the fallopian aitueduct, the intermediate and facial nerves run 
together for a short distance, but the fibers of the intermediate turn 
upward and forward in a distinct canal and enter the tympanic cavity 
through an aperture and leave it through the canal of Hughier. From 
tlience it goes down on the inner side of the spine of the sphenoid, which 
it may groove, and joins the lingual branch of the trigeminal nerve and 
supplies taste to the anterior two-thirds of the tongue. Hence the corda 
tyinpani extension, according to our conception, is not a branch of the 
facial nerve, as it is usually described, but is a continuation of the in- 
termediate nerve. It has fibers which seem to give it a ganglionic con- 
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nectioii^ as far as taste is eojicermHl, with the tritri‘ininal nerve from 
the geniculate to the gasserian jAnglion, and with the glossopharyngeal 
through the petrous ganglion. 

The chief function of the int<‘rmediate nerve is to supply, through 
the corda tympani nerve, taste to the anterior two-thiixls of the tongue. 
It also has trophic, autonomic, .sensory and secretory exeitor functions. 
The eorda tympani may he considered the pt*ripheral extension of the 
intermediate nerve from tlu* ganglion. 

Hunt’s Syndrome. — In IHOT and ItKtS. Jaimes Itamsi'v Hunt described 
a herpetic inflammation (»f the genienlaie ganglion which has since l»e> 
come known as Hunt's syndrome. Hniit eonsidt'red th<* interinediat(‘ 
nerv(‘ as tin* si'iisory ])art of the facial nervt‘, having its origin in the 
genienlaie ganglion. W.e, of cours(‘, dct uot take this vi<wv hut consider 
the int(‘rmediate as a scj)arate cranial nerve as just descrihtxl, hut this 
does not interf(>re with the elinieal features of the syndrome. 

Hunt described a zf)ster zofie for the geniculate ganglion in the in- 
terior of the auricle and the external auditory canal, whii'h had been 
previously thought to ])eloug In the trigeminal (list rihut ion and due to 
gasserian ganglion irritation. He divided hissyndroim* into tlire(* tyja's; 
(1) uneoniplieated aiiiieular herpes; (LM auricular herpes with facial 
paralysis; (3) auricular herpes with facial palsy and auditory symptoms. 
The last two types are due to tlie fact that tlu^ intenm'diate nerve Tu's 
between the facial and the coc'hlear and vestibular nerv«‘s ami ijdiam- 
matiou of the i.-itermcMliatt* may imj)Iieale, of course, eith<*r the facial, 
giving palsy, or the cochlear, producing deafness nr tinnitus, or at 
times the vestibular, causing v<‘rtigo. 

The syin])toms of Hunt's syndrome are slight febrile disturbamx's fol- 
lowed by otalgia of a Jieuralgi<* ebaracter, followed in turn in a few days 
by herpes of the tympanic; membrane. 


COCHLEAR NERVE 

The cochlear nerve has been described as one of the branches of 
what used to h(‘ termed the eighth or auditory nerve. However, »TeIlilTe 
and White in their ti'xl-hook published in Hll? very j)roperly stale; 
“The eighth cranial nerve is in reality two sejjarate nerv(;s, w'ith di.s- 
tinctly different .structures, pathways and functions. It is not a single 
neiw^e with two parts. The two nerves are the cochlear or auditory 
proper, and the vestibular — a jiort, ui of the cerebellar apparatus.” They 
also go on to say, “The former handles sounds, the latter serves to orient 
the IkkIv in space. Their receptors lie closely n*]a1(‘d in the si)henoida1 
bone; By reason of this close topographh'al relationshij), infections of 
the middle car are apt to involve both stnietures, and by reason of the 
close associations with cranial .structures, brain involvements such as 
meningitis, abscess, etc., may result. Their central stations are wide 
apart in the temporal cortex and cerebellum respectively.” 

The cochlear nerve is the nerve of sound and the receptors of sound 
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stimuli lie in the organs of Corti in the cochlea. Prom here the fibers 
gather and pass close to the facial nerve^through the auditory canal, then 
on through the pontocerebellar angle to enter the medulla, and are re- 
layed in the tuberculum before they go on to tjie auditory centers in the 
temporal lobe. 

The function of hearing may be tested roughly by closing one ear 
with the finger and bringing a watch from a distance toward the other 
ear, noting where the tick is first heard. This may be controlled by 
comparison with an ear of normal liearing. Sound application, when 
tested in this manner, is known as aerial conduction of sound, and the 
deafness may be due to middle car disease or to nerve deafness. Finer 
tests should be made with a tuning fork for the recognition of various 
tones by their number of vibrations. 

Nerve Deafness. — Nerve deafness is a condition which may occur 
from lesion of the cochlear nerve and is a term used when the bone con- 
duction of sound is poor or absent by various tests. For these tests, a 
watch or tuning fork is pi’cssed over the mastoid bone and, if the sound 
is beard normally, the nerve is said to be intact and bone conduction 
good. If the instrument is placed against the center of the forehead, 
and the sound is heard well in one ear and not in the other, bone con- 
duction is said to be poor on the side of the deficient ap])reciation, and 
this indicates a lesion of the cochlear nerve Before making these tests 
it must be determined that the ear drum is not ruptured and that there 
is no wax occluding sound to the car. In testing one ear, the other ear 
should be closed to sound by the operator’s finger. In some cases air 
conduction of sound is absent from disease, but if tested for bone con- 
duction the nerve will be found intact. On the other hand, 'there are 
conditions in which bone conduction appreciating sound through the 
nerve is absent, but sound can be heard through air conduction. The 
sound-conducting apparatus may be so diseased that sound cannot be 
heard either tlirough air or bone eonduetion. The gutta-pereha fan 
held between the teeth by certain deaf people is used to bring out the 
sound through bone conduction. 

Reinne noted that in disease of the labyrinth there was a diminution 
of both aerial and bone conduction of sound, the bone eonduetion being 
frequently lost, while in disease of the middle ear the bone conduction 
is increased and air conduction is diminished. For other tests and re- 
finements of the above, the reader is referred to hooks on otology. A 
lesion of the cochlear iier\e may cause nerve deafness or it may cause 
tinnitus. 

Tinnitus. — Tinnitus is a condition which includes various subjective 
sounds and noises in the cars. A roaring sound such as is heard when 
a seashell is placed to the ear is probably the most common, or- such 
phenomena as ringing, singing, buzzing, ticking, hissing and whistling 
may occur. In hyperemic conditions these sounds are increased when 
the patient lies down and in anemic conditions when the head is ele- 
vated. Certain drugs, notably quinin and the salicylates, produce the 
sounds. Tinnitus may also occur after the ears are boxed or when there 
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is water, wax, or other substance in tJie external auditory eanul. Disease 
of the labyrinth and obstruct ioir to the eustaclnan tube will also cause 
tinnitus. It is common in chronic, midillc, or internal ear disease. 

Throbbing? may be ann()yin^ in the ear in byper(*mic cases. In certain 
cases this may be controlled by pressure on the t*arotid artery. In liys- 
teria and mijrraine various subjective sounds may occur. Often this is a 
sense of cracklinjr, deep in the head, or a feelinjt that blood is rushing 
throu"b a certain area of the brain. 

Monotonous nois(»s, as a tiekinj; ehu'k, or the liamnn'r sounds of a 
boiler shop, may persist loni: after the sounds liave eeased, but this ea?i 
not be eonsidered true tinnitus. 

Trentmvni . — Tinnitus may be Ics^uied by the administration of 
bromids and belladonna, potassium iodid, g^alvanism, ami the a])]>]ica- 
tion of a fly blister behind the ear. The iTijeetii)n of pilocarpin one 
minim Avith a small liypodermie Tieedie irUo the middh* ear helps in 
some eases. In eases of eert‘bral hypertension, purges veratrum viride 
or nitroglycerin Indp, and in anemie (*ases iron, arsenic and massage 
are of value. 

Variations in Acuity of Hearing,— The sense c»f sound, as do(‘s the 
sense of smell, varies greatly in int<‘nsity. Tlu^ American Indian puts 
his ear to the ground and hears sounds we eainiot d(‘teel ; the trained 
musical ear liears tones not det<*cf('d hy others; the traified chest twam- 
iner hears murmurs and rfdes the student cannot appn'ciale. On the 
other hand, some have a eongenilal defiei(‘ney of hearing. Some sounds, 
especially monotonous soumls, may he voluntarily f>r involuntarily ig- 
nored. The tick of a clock in n room is usually oidy h(‘ard when atten- 
tion is attracted to it and can fr(Mjnently hi* ignorcti when it bee<)mes an- 
noying. Workers in l>oiler fa(*tories and nnu'liine sho|)s do not liear tin* 
noises because tliey Ins'ome aeeiislorned to them. In talking amid these 
noises they rarely raise tlieir voiee.s. luit if an unusnal sound occurs in 
the shop th(*ir attention is immediately a1tract(*d to it. 

Hallucinations of Sound. — IlaTIueinalions of sound are in a sense 
cortical in origin ami are usually dm* to the misinlerpn^tation of some 
ordinary sound. A creaking shutter may he in1er|)n‘t(‘d as a voice, or 
the wind on telegrapli wires as singing. In fact, it is not hard for a 
normal person to Iis1(*n to a grandfather s clock and hear it say words 
to him. 

Mechanism of Hearing. — The projtH'tion of sound is not entirely 
understood. Singing, music, voie<*s, noises surround us whfeh we (ht not 
hear for our ear is not so attuned. \hi\ when a radio pro|>erly s(‘t is 
placed by ns these sounds, thougli originating thousands of ujiles away, 
immediate!}^ become audible. Sm’iiu travels in waves tlirough the ether 
of the air and these waves consist of molecules of air in longitudinal 
vibration. These waves are but little disturbed by surrounding vibra- 
tions of the air, unless they are of the same periodicity. Thes(^ sound 
waves, or vibrations, enter the ear and strike tlic 1ymf)anic membrane 
and set it into the same kind of vibration ; then the ear bones and fenestra 
set the periljTnph into similar vibrations; this affects the eoehh'ar mem- 
brane and the sound becomes appreciated through the rods of the organ 
of Corti in the cochlear. The cells of the cochlear arc bipolar, one fiber 
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arborizing around the rod of the organ of Corti, and one going toward 
the brain in the cochlear nerve. Combinations of the vibrations, or 
notes, cause sensations of harmony and discord, and appreciation of these 
notes in individuals may differ both quantitatively and qualitatively. 


VESTIBULAR NERVE 

The vestibular nerve was formerly described as a part of the old 
eighth or auditory nerve. For reasons for considering the vestibular 
nerve as a separate nerve, the reader is referred to the discussion under 
the heading Cochlear Nerve. The vestibular nerve is the nerve of equi- 
librium, through the appreciation of gravity, and conducts impulses 
from its receptors in the semicircular canals, utricle and saccule, to the 
cerebellum. 

The vestibular nerve may be considered to arise in the bipolar cells 
of the vestibular, or Scarpa’s ganglion at the bottom of the internal 
auditory meatus. Its peripheral fibers go to the special sense organs in 
the semicircular canals, the utricle and saccule, and its central fibers 
chiefly form the auditory nucleus in the floor of the fourth ventricle, 
from which fibers are sent to the cerebellum, with those of the lateral 
columns of the cord and of the ocular nuclei. Owing to these connec- 
tions, lesions of the nerve may be manifested by nystagmus, incoordina- 
tion of the head, neck and body and, chiefly, by vertigo. 

Vertigo is common in cerebral tumor but more pronounced in tumor 
of the cerebellum. It may also be a symptom of nervousness, disease 
of the middle or internal auditory canal, cerebral arteriosclerosis, ap- 
proaching sjmcope, migraine, epilepsy, stomach and intestinal, disorders, 
other toxemias and various conditions to be briefly discussed. However, 
it is believed that in all vertigoes the vestibular apparatus is involved. 

Sense of Equilibrium. — Equilibrium is that sense which serves us 
to orient ourselves in space and is concerned with sensations, through the 
vestibular nerve, from the semi-circular canals and vestibule whicl;i have 
a peculiar influence upon complex muscular activity. The semi-circular 
canals lie in three planes, nearly at right angles to each other, and con- 
tain fluid. The special sense vestibular nerve-cells are affected by the 
pressure of the endolymph in the semi-circular canals and the nerve im- 
pulses, engendered reflexly, affect the tone and coordination of muscles in 
conjunction with other cerebellar impulses, giving synergy, muscular, 
visual and tactile faculties. This complex is still further involved by 
the fact that it seems certain that the cells of the utricle and saccule have 
an accessory function in equilibrium, probably as Breuer suggested, 
serving to give us information, when the head is at rest or when it is 
progressing forward or backward in a non-rotary motion, as to its posi- 
tion. The rotary movements are told through the semi-circular canals. 
Members of the aviation service have remarkably little difficulty with loss 
of equilibrium. This is probably due to many factors, prominent among 
which must be the fact that their bodies are more or less fixed in the 
seat of the machine, and hence receive a sense of stability and support, 
and, also, that the rotations the airplane performs are of wide excursion 
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and the displaceihent of the fluid in the semi-dreular canals is less sud- 
den than, for instance, in whirling in a revolving chair. Apropos of 
the sense of equilibria! satisfaction one feels if flxed in position when 
whirling in the air, the writer well remembers the sense of stability and 
lessening of the sense of vertigo he experienced while riding in the 
whirling '‘boats,’' swung high in the air, at the St. Louis Exposition. At 
first he did not strap himself to the seat and experienced a most disagree- 
able sensation as if he was about to fly off into space, wliicb was greatly 
minimized when he adjusted the .seal strap arouml his body. 

Mlni^re’s Disease. — In 1861 Meniere described tlie labyrinthine ver- 
tigo which bears his name.* Other vertigoes may be differentiated as th(*y 
affect different parts of the vestibular nerve. For instance, tlie first 
neuron may be affected, or the nuclei in tlie medulla, or the lesion may 
be in the region of the posterior longitudinal bundle, or there may he 
a lesion of the visual tracts implicating the vestibular nerve, or the chief 
trouble may be in the cerebellum. 

Etiology . — Many causes liave been suggested for the condition. 
Hemorrhage into the laliyrinth occurring in the eour.se of sy philis, leuke- 
mia or arteriosclerosis may be the caust*, or extension of the perilymph 
of angioneurotic character, or the beginning of a vestibular tumor may 
be manifested by symptoms of M('ud<Ve’s syndrome. 

Symptomatology. — Meniere’s disea.sc, or labyrinthine vertigo, is often 
accompanied by nystagmus, delliffe and White state: “Hliould the 
nystagmus last for twenty-four hours, or more, it is of intraerauinl origin. 
If it lasts a shorter interval and is uninterrupt<*{l by quiet intervals it 
may be peripheral or central.” The disease may be either acute ^ which 
is of short duration and a rare form, or chronic, which is more or less 
common. The condition is marked by exacerbations, or attacks, with 
freedom, or comparative freedom, between the attacks. In the intervals 
between the attacks, the Barany caloric reaction is diminished on the 
affected side. In the milder forms of Mj(^ni^re’8 disease there may or 
may not be tinnitus or buzzing on the affected side and hearing is not 
impaired. In the severer forms, there may be both deafness and tinnitus, 
with giddiness and reeling, and nausea and vomiting. The vertigo may, 
or may not, come on from change of position and may be so jlodden as to 
throw the patient down. There may be momentary lose of oonamouBl^^ 
but this is not the nile. Nausea, vomiting and headache lollw lih® 
tigo. Vertigo may be unilateral or bilateral, but the tinnilfUl la 
unilateral. Often this group of symptoms is attribiited to 4 
digestion, the nausea and vomiting attracting more attegtli^ 
vertigo. ,, 

Diagnosis . — The disease has been mistaken for epilepsy lm # 
history of the attacks will show the difference. 

Cerebellar vertigo should not be confused with Mfeni4re4 
for, in the former, the gait is unsteady, with the eyes open or elooe^ W 
symptoms are usually absent and there is adiadokokinesia and aeyiieiB||9V 

Treatment of Mhuhre*s Disease . — The treatment of M4ni4re*a dhl0a|e 
is first to apply a fly blister, back of the ear. This alone is frequently^ ol 
much benefit. Babinski recommends repeated lumbar puncture. In my 



40 CRANIAL NERVES AND THEIR DISEASES 

experience the most reliable remedies, besides the blister, have been 
belladonna, bromids, suprarenal gland extract, and potassium io^d. 

The treatment should also include considerable rest in bed and massage. 
Every case should be examined by a competent aurist. A Wassermann 
reaction should be made in each ease, and if positive, salvarsan and other 
antisyphilitic remedies should be pushed. Nitroglycerin and sweating 
are useful if there is circulatory hypertension. Frequently the repeated 
injection of one minim of pilocarpin through the drum with a small 
hypodermic needle into the labyrinth every few days is of great value ; 
this should always be tried in obstinate cases. Of course, it should not 
be attempted by any other than a competent .aurist. 

Pragnosis . — The prognosis is uncertain. Many cases, however, re- 
cover. Hutcheson states that the vertigo often decreases as deafness 
becomes more complete. 

Sonnier’s Syndrome. — Bonnier ’s syndrome, due to interference with 
Deiter’s nucleus, gives the symptoms of Menitu’e’s disease plus those of 
interference with the glossopharyngeal, vagus and sometimes the trigem- 
inus and oculomotor nerves. The chief additional symptoms are ap- 
prehension, tachycardia, hemiplegia, weakness, and at times somno- 
lence. Little can be done for this condition unless it is of syphilitic 
origin. 

Vestibular Vertigoes. — Vertigo is a sense of turning or movement, 
in which the patient feels as if he is turning around or that objects are 
whirling around about him, and with this there is a slight interference 
with consciousness. 

Vertigo may be a symptom of various brain lesions and the mainte- 
nance of equilibrium in vertigo is difficult. Vertigo is often a,n expres- 
sion of the aura in epilepsy. Epileptic vertigo can usually be dis- 
tinguished from vestibular vertigo because, when the epileptic attack 
is over, the vertigo is not present. Gowers describes an epileptoid ver- 
tigo, only so named because it comes in attacks with an entirely free 
interval between the attacks, in which the onset is sudden. These at- 
tacks are induced by fatigue and last for an hour or more. Certain 
vasomotor changes in the labyrinth may give a vertigo closely resembling 
true Meniere’s disease. 

There is another form of vertigo known as Gerlicr’s disease, or para- 
lyzing vertigo, which seems to occur only in Switzerland and there only 
during the summer months, and affects only those working among cat- 
tle, or in the field. The characteristic symptoms are pain in the back 
of the neck and head, muscular weakness, ptosis, dimness of vision and 
vertigo. The attacks last only a few minutes. 

Vertigo frequently occurs in persons with refractive errors or other 
eye defects, including ocular muscular imbalance. In almost any cere- 
bellar disease, vertigo is a common symptom and is said to be an es- 
pecially prominent symptom if the middle peduncle is involved. 

Many other conditions may induce vertigo, such as turning rapidly 
around, looking down from high. places, migraine, cerebral arterioscler- 
osis, and cerebral anemia. . 

Tests for the sense of balance and for the elicitation of vertigo have 
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come into especial - prominence since the becriunihg of the world war, 
beeause of the necessity of examining men to ascertain their fitness for 
aerial service. The Barany test is used in this, and in testing for other 
forms of vertigo. The general method of application of this test is that 
of syringing the ear with hot or cold water and putting the patient in a 
revolving chair which is whirled and then stopped suddenly and making 
the patient point to some object or perform some other movement. A 
patient who cannot satisfactorily perform the test, is frequently said to 
have vestibular ataxia/^ 


GLOSSOPHARYNGEAL NERVE 

The glossopharyngeal nerve is a mixed sensory and motor nerve, 
giving ordinary sensation to the mucous membrane of the pharynx, 
fauces and tonsils, and the special sense of taste to the posterior third 
of the tongue and also some taste-fibers to the soft ])alate. Its motor 
fibers supply the middle constrictor of the pharynx and the stylo phar- 
yngeus muscle. 

The real origin of the sensory fibers of the nerve is in the jugular 
and petrosal ganglia and their apparent origin in the floor of the fourth 
ventricle. Prom the glossopharyngeal nucleus, taste impressions pass 
to the thalamus of the opposite side and from thence to the gyrus hippo- 
campus, where the cortical taste center is situated. The motor branch 
is small and arises in the nucleus ambiguus in the floor of the fourth 
ventricle. The motor fibers pass outward and leave the skull through 
the jugular foramen external to, and in front of, the vagus and spinal 
accessory nerves. They then pass beneath the styloid process and the 
muscles attached to it to the lower border of the stylopharyngeus. They 
then curve forward and pass beneath the hyoglossus muscle to reach 
its distribution in the pharynx and mouth. 

Paralysis of the glossopharyngeal nerve alone is never seen in man 
(Purves Stewart), but it is often paralyzed in conjunction with other 
cranial nerves. When paralyzed there is loss of taste in the posterior 
third of the tongue, anesthesia of the back of the tongue and upper part 
of the pharynx, and difficulty of swallowing. 

Weisenb^rg^^ seems to have shown that the lower pail of the tri- 
geminal knd the upper part of the glossopharyngeal intermingle in their 
sensory distribution, so that irritation of the glossopharyngeal may give 
pain closely resembling trifacial neuralgia. 

There are filaments from the petrous ganglion of the glossopharyn- 
geal nerve which connect with the vagus and sympathetic nerves. One 
branch arising from the petrous ganglion is known as the tympanic 
branch, or Jaqobson’s nerve, some of whose branches supply tympanic 
branches to the ear. 

Interference with the glossopharyngeal nerve may be told by testing 
taate on the postierior part of the tongue, or by testing sensation to the 
pharynx. 
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To test taste, the patient ehould be made to protrude- the tongue and 
solutions of salt, bitter, sour or sweet, applied to the portion to be t^ted 
on a swab of cotton or earners hair bjush. These substances are the only 
ones primarily recognized by taste. After each substance is applied, the 
mouth should be rinsed. Instead of makiifg the patient answer verbally 
he should indicate the substance by pointing to the word “sweety** “bit-, 
ter,’^ etc., written on a piece of paper, for in answering verbally the 
substance may get in the saliva and be distributed to, and appreciated by, 
other parts of the mucous membrane of the mouth and thus ruin the test. 
Volatile substances, cologne, alcohol, coffee, tobacco, etc., are not used in 
this test for they are appreciated more readily by smell than taste. 

The glossopharyngeal nerve ’carries the taste-fibers from the posterior 
third of the tongue and the palate to the glossopharyngeal nucleus, while 
the corda tympaiii extension of the intermediate nerve carries the taste 
impulses of the anterior two-thirds of the tongue to its nucleus in the 
medulla, a large portion of them going to the glossopharyngeal nucleus; 
From here, they go by way of the medial fillet to the optic thalamus of 
the opposite side, and thence to the gyrus ’ hippocampus, where the 
cortical taste center is situated posterior to the area of olfaction. 

Much discussion has been indulged in as to the course of these taste- 
fibers from the anterior two-thirds of the tongue, some giving them origin 
through the trigeminal by a circuitous route, and some think they form a 
part of the facial nerve. The logical conception seems to be that they 
belong to the intermediate nerve and are probably relayed in the cells of 
the geniculate ganglion and in the medulla on their way to their oortical 
center in the hippocampal gyrus. 

It seems to be a fact that the taste appreciation of bitter is more de- 
veloped on the back part of the tongue and palate than on the front part 
of the tongue, while on the anterior part and tip of the tongue sweet is 
best appreciated. ' \ 

VAGUS NERVE 

The vagus nerve, frequently called the pneumogastric nerve, has 
motor, sensory and vegetative functions and a very wide distribution, 
including various organs of the throat, thorax and part of those of the 
abdomen. If such a statement is permissible, it might be said that the 
vagus is the most important of the cranial nerves. 

The vagus nerve supplies the organs of voice and respiration with 
motion and sensation, and motion to most of the muscles of the soft pal- 
ate, the muscles of the pharynx, larynx, esophagus, stomach, a good deal 
of the intestines, the bronchi, and sends fibers to the heart. It gives 
sensory fibers to the dura, the eat*, the pharynx, larynx, trachea, esoph- 
agus, bronchi, stomach, pericardium, and is supposed to send fibers to 
the pancreas, kidneys and suprarenal glands. It givos autonomic fibers, 
which are motor, for bronchial muscles, sensory for respiratory passages, 
and inhibitory for the heart.. It also gives other autonomic fibers to the 
stomach' anfi - the; inteMJhesV. Recent ahthoritiek, ificih'de. 4^' the vagus 
what was formerly known as the “bulbar part of the spinal 
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which is derived from, and belong to a continuation of the vagus nucleus 
(the nucleus ambiguus) in the medulla,^* 

The fibers, which were formerly considered the vagus accessory por- 
tion, or^ as they were sometimes called, the bulbar portion, are purely 
motor and arise from large multipolar cells in direct continuation with 
the nucleus ambiguus. The cells of this nucleus may be considered a 
part of the vagus nucleus. These fibers in their course give filaments 
to the other part of the vagus, which are distributed, through tlie recur- 
rent laryngeal nerve, for the supply of the muscles of the larynx. They 
also possibly give some filaments to the heart, hut the main portion of 
the fibers supply the azygos uvula* and levator palati muscles. 

The origin of all the motor fibers of the nerve for all practical pur- 
poses may be considered to be in the nucleus ambiguus in the floor of 
the fourth ventricle and a continuation of this luiclcus. The sensor>' 
fibers arise in the ganglion of the root and the ganglion of the trunk 
of the nerve. The motor and sensor^*^ portion join and pass thnmgh the 
jugular foramen, where is situated tlie superior or jugular ganglion and, 
after the exit from the foramen, the nerve is connected with the in- 
ferior ganglion. It may be that in the future the scnsor>^ portion of 
the vagus will be considered a separate cranial nerve. Its exact relation 
to the motor portion is not entirely understood, but as they pa.ss in the 
same sheath, and at times are distributed together, it seems better to 
treat the vagus, for the present, at any rate, as a mixed nerve. 

One branch of the vagus, ths recurre^U laryngeal arroe, shoubl bo 
mentiorietl. It is the motor nerve of the larynx and has much to do with 
phonation, as we shall see later on. For a detailtHl description of its 
anatomy and that of other laryngeal nerves the reader is referred to 
the various works on anatomy. 

If the iQwer roots of the vagus are affected by an intracramal lesion 
the hypoglossal nerve is usually also affected. Paralysis of one vagus 
trunk gives paralysis of the palate and larynx on the affected side, and 
also anesthesia of the larynx on that side. The motor paralysis may be 
tested by watching the arch of the soft palate and making the patient 
say The unaffected side of the palate elevates and the uvula 

is deviated to that side, while the affected side does not elevate but lags. 

If both vagi are paralyzed, the heart becomes rapid and arhythmical, 
respiration becomes slow and irregular, and gastric pain, dilatation and 
vomiting may occur. Gastric symptoms may occur in unilateral paraly- 
sis also, but cardiac and respiratory symptoms rarely, if ever, occur 
when one nerve only is affected. 

As the vagus distribution is so wide, the symptoms of lesions in 
various locations may be more or less distinct. The nerve may be dis- 
turbed by multiple neuritis, cerebrospinal syphilis, meningitis or by 
tumor or aneurysm in the cranium. It may also be affected by hemor- 
rhage or softening implicating the medulla, by surgical or other lesions 
to its trunk or branches, or by disturbance of the vegetative nervous 
system. .The latter will presently be described under. Vagotonia.': , 
-,'Wlmn ^:phiarym'is ^/cfe!(i\thei^\is;diffi<?ultxa^ 
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if the soft palate is involved, food passes up into the nasopharynx, also 
in speaking, the patient has a nasal voice. These symptoms occur in 
bulbar palsy and often in postdiphtheritic paralysis. A spasm of the 
pharynx is said to occur in hydrophobia, and is also known in functional 
nervous affections. 

When the larynx is affected, especially in recurrent laryngeal paral- 
ysis, phonation is interfered with. 

Recurrent lar3rngeal paralysis may occur from compression on the 
nerve of an aortic aneurysm, enlargement of glands of the neck,- medi- 
astinal growths, dilatation of the left auricle from mitral stenosis, or 
from surgery of the neck or other trauma. In health, the vocal cords lie 
parallel and almost touch on phonation. They abduct with breathing. If 
one recurrent laryngeal nerve is paralyzed, the vocal cord on one side be- 
comes fixed midway between abduction and adduction, and, although the 
patient can speak, his voice is hoarse. In bilateral recurrent laryngeal 
paralysis, phonation cannot be performed because the vocal cords are 
rigid and cannot be approximated. It should be remembered that re- 
current laryngeal paralysis may occur from lesions of the medulla, or base 
of the brain, as well as from the nerve itself. The author has seen it in 
a tumor of the middle fossa affecting the medulla. In this case the 
pharynx, through the vagus, and the tongue, through the hypoglossal, 
were both affected. 

True Abductor Paralysis. — True abductor paralysis of the vocal 
cords is never functional. Although the voice is not affected, if it is uni- 
lateral, the laryngoscope will reveal that the cord does not move outward 
during inspiration. In tabes, a laryngeal crisis may occur, and, when it 
does, the paralysis is abductor in type and is usually unilateral. In 
bilateral abductor paralysis, the cords can come together but cannot 
move outward. Hence the patient does not have difficulty in phonation 
but does have difficulty with respiration and forced expiration is strid- 
ulous. 

Adductor Paralysis. — On the other hand adductor paralysis is fre- 
quently functional. It occurs on both sides and causes the familiar con- 
dition known as hysterical aphonia. Reeducation, or faradic shock, will 
bring the voice back. It is sometimes quite persistent, and the author had 
one patient in whom it lasted a year or more. The patients, although 
unable to speak aloud, whisper without difficulty. Hysterical aphonia 
usually originates in some sexual, or other emotional shock. 

Spasm of the Larynx. — Spasm of the larynx may occur, and in this 
condition the abductors are overpowered by overaction of the adductors. 
Central or peripheral irritation. of the vagus may be the cause of the 
lar3rngeal spasm, but the condition is usually hysterical. When the 
spasm is severe, a hypodermic of morphia, or the inhalation of an amyl 
nitrate pearl or chloroform, will relieve it. 

Anesthesia of the Larynx.— -Bilateral, or unilateral, anesthesia of 
the larynx may be due to lesion of the medulla, “ diphtheria, injury, or it 
may be functiotial. When it occurs, food may enter the larynx without 
betotr and l^eglutitibu pncumb^ia usualty T^ssaltli. To ptb* 
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veat pneumoaia, the patient should be fed, in bilateral eases, with a 
aaaal tube passed well down the esophagus, or in unilateral cases he 
should be made to eat slowly and lie on the nnaffeeted side while doing 
so, 

BicQOUgh. — ^Hiccough is due to a spasm of the diaphragm through 
the phrenic nerves and occurs in exhausting illness, after surgical oper- 
ations, from a di.stended abdomen, from hurried eating, occasionally as 
a reflex in tabetic cases and as a functional manifestation. Hiccough 
has occurred in epidemic form concurrent with influenzal epidemics. 
In simple cases drinking water slowly or holding the breath will cause 
the spasm to cease. In more severe cases faradism to the phrenic 
nerves or spraying the line of the diaphragm with ether or ethyl chlo- 
rid, at the same time giving internally a few drops of chloroform, 
ether, or a teaspoonful of Hoffman’s anodyne, will usually control the 
spasm. If the abdomen is distended, it should be reliev(*d by an enema. 
In very protracted and severe ca.ses, the author has used with marked 
succe.ss 5 grain (0.324 gram) capsules of tangue musk, given at four- 
hour intervals. 

The Vegetative Nervous System. — One of the latest and most im- 
portant advances in neurology for man^'' years has been the separation 
of the vegetative nervous system by distinctive description, and the dis- 
covery of new facts in the physiology and the symptomatic disturbance 
of its two subdivisions — the sympathetic nervous sy.stem and the auto- 
nomic nervous .system. Much of the credit for this work is due to Hein- 
rich Higier of Warsaw and to Eppinger and Hess of Vienna. To under- 
stand the clinical condition vagotonia — soon to be described — we shall 
first have to get a general idea of the results of the recent investigations 
of the vegetative nervous sy.stem. 

The vegetative nervous system is an outgrowth of tlie cerebrospinal 
system and on all of its fillers are ganglion cells. The vegetative nervous 
system is distributed to the non-8triate<l muscles of the body, the pupils, 
various glands and viscera, the heart, the blood-vessels and the genital 
organs. 

There are certain reflexe.s connected with the vegetative nervous sys- 
tem, such as salivation, sweating, flushing of the skin and the genital re- 
flexes and also others, as disturbance of certain hollow organs, for in- 
stance the stomach, uterus or bladder, through fear, pleasure or surprise. 
Referred visceral paifis, hunger, nausea, the feeling of satisfaction upon 
emptying the bladder, are experienced through the vegetative nervous 
system. 

The sympathetic system has been best known in the past and its an- 
atomy is more or less familiar. All of the fibers of the vegetative nervous 
system, not included in what is kriowp as the ** extended vagus,” com- 
pose the sjTBpathetie system. In the discussion of vagotonia, we do not 
deal directly with the sympathetic division, hut with the autonomic or 
extended vagus division of the vegetative nervous sy.stem. We must bear 
in mind, however, that in stimulation of the autonomic system there is 
more or loss compensatory depression of the sympathetic division. The 
sympathetic and autonomic divisions innervate together and balance 
control. Purves Stewart likens this antagonistic action to that of a pair 
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of reiiuBL The sympathetic accelerates the heart and the autonomic in- 
hibits it. 

Pharmacological experiments have shown that adrenalin is a drag 
which acts only on the sympathetic division of the vegetative nervous 
system, and it does so by stimulation. A depressant agent f^r these 
sympathetic fibers, according to Eppinger and Hess,* is not yet known, 
although morphin does depress their nuclei situated within the c'entral 
nervous system.^* It has also been found that pilocarpin and certain 
other drugs stimulate the autonomic system, while atropin depresses it. 

Vagotonia. — Vagotonia is a lasting tonic irritation of the vagal 
part of the autonomic system which maintains its end organs in a state 
which very closely resembles that produced by electrical stimulation of 
the autonomic, ’ ’ say Eppinger and Hess, and it is thought by them, and 
others, that this tone irritation is due to, and kept up by, the under 
secretion or oversecretion of one or more of the ductless glands. This 
field offers splendid opportunities for future investigation. 

Vagotonia includes much that was previously relegated to neuras- 
thenia, hysteria, anxiety, fear states and general nervousness, and vago- 
tonia practically takes the place of what were known as the visceral 
neuroses and the so-called vasomotor neuroses. Vagotonia accounts, in 
part, at least, for many asthmatic conditions, pseudo-angina, vasomotor 
gastric hyperacidity, pylorospasm, and has a definite relation to exoph- 
thalmic goiter, the nausea and vomiting of pregnancy, certain states of 
diarrhea, especially mucous colitis, and to spastic constipation. Vago- 
tonia also embraces some hitherto unexplained cases of bradycardia, 
arhythmia, vague gastric distress and aerophagia. Vagotonia with 
tachycardia is often associated with visceroptosis, and it should be re- 
membered that vagotonia may be associated with other diseases, either 
organic or functional. 

Symptomatology . — Vagotonia is a functional condition, the symptoms 
of which are numerous and may be major or subsidiary. Part of the 
extended vagus may be affected, or practically the whole of the auto- 
nomic system at the same time. 

An individual may be more qv less uncomplaining, but still be said 
to belong to the vagotonic type, when he has gastric hyperacidity, eosino- 
philia, bradycardia, slight arhythmm, somewhat spastic constipation and 
sweaty hands and feet. Persons of this type are said to be highly sus- 
ceptible, especially with regard to salivation and sweating, to even small 
doses of pilocarpin. 

* This statement by Eppinger and Hess may be disputed by following references 
applying to apocodein and nicotin: 

Bastedo: Textbook of Materia Medica, Pharmacology and Therapeutics, 1914, 
page 104: 

(apocodein) is employed in the laboratory as a general paralyzant of sym- 
pathetic nerve endings. In this respect it is directly antagonistic of epinephrin. . . . 
It acts by cutting off splanchnic control of intestinal activities through the deprea 
sion of the sympathetic nerve endings.'' 

CuSBNY: Textbook of Pharmateology and Therapeutics, 6th ed., page 485; 

. resembles niootin in paralyzing the sympathetic ganglia." 
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Bestdfe these symptotiis vagotonies may have irregular bteathing, 
occasional tachycardia when associated with visceroptosis or hyperthy- 
roidism, nervous and anxiety states, localized hyperhidrosis, flushings, 
nausea and other gastric distress, cool damp hands, acne, and intestinal 
symptoms, as spastic constipation, alternating constipation and diar- 
rhea, or mucous colitis. These patients are usually constitutionally in- 
ferior. They often have enlarged tonsils and adenoids, husky voices, 
tremors of the hands, tongue and eyelids, and lessened sensibility to 
pharyngeal irritation. They urinate frequently and have an excess of 
phosphates and oxalic acid. They are startled by noises, easily fright- 
ened, apprehensive, often peevish or self-accusatory, sexually hyperex- 
citable and usually poor sleepers. 

At times some or all of these symptoms undergo an acute exacerba- 
tion and we observe a nervous “speir* or “attack,^' the description of 
which by the patient is usually vague. Gowers, years ago, described 
some of th^se ‘‘spells’^ under the name *vagal attacks. The attack con- 
sists chiefly of a marked increase in the apprehension and fear symp- 
toms, sometimes to a sense of impending death, rigors or “nervous 
chills, prostration, acute functional cardiac, respiratory, and gastric 
distress, often pains resembling visceral crises and marked sweating. 

Treatment . — Fortunately for these acute attacks, as well as for the 
chronic states, we know a remedy which is specific — atropin. This drug 
depresses the overstimulated autonoinic systeiii and may be given in 
either tablet form or in solution. It may be administered under the skin 
or by the mouth. For chronic cases the author prefers it in solution, 
by mouth, about 1/120 grain (0.00054 gram) of atropin sulphate three 
times a day. For the a(*ate exacerbations 1/100 grain (0.00065 gram) 
may be given by hypodermic or on the tongue. 


SPINAL ACCESSORY NERVE 

The spinal accessory nerve is a motor nerve, ami what was formerly 
considered the accessory part of the vagus is now included in the vagus 
system. 

The spinal accessory nerve is entirely motor and has its origin in 
cells in the cervical region of the cord, in the gray substance of the 
intermediolateral tract. The roots from this origin form a trunk 
which ascends and enters the skaU through the foramen magnum and 
then turns outward to leave the cranial cavity through the jugular 
foramen where it receives filaments from^the vagus. The nerve passes 
under the digastric and stylohyoid muscles, pierces the sterno- 
mastoid muscle to which it gives flbers, and passes on to terminate in 
the trape 2 das muscle. 

A destructive lesion of the spinal accessory nerve gives partial 
paralysis of the sternomastoid and trapezius muscles. This paralysis is 
not eompletev however, because these muscles receive other motor flbers 
from the cervical plexus. 
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One way of testing for a lesim of the spinal accessory xferve is to 
get the patient to attempt to shrug the shoulder on the affected side. 
When there is a lesion of the nerve, the affected shoulder is shrugged 
with difficulty,. or not at all. 

Irregular spasmodic action of the sternomastoid and trapezius muscles 
is seen in syphilis of .the nervous system, multiple sclerosis, some cases 
of epilepsy and other brain conditions. Nuclear affections are 'rare. 
Peripheral palsies cause reaction of degeneration, atrophy and loss of 
reflexes. When the trapezius is paralyzed there is an altered neck line, 
and displacement downward and ‘rotation outward of the scapula.. Ties 
or wry-neck may be psychogenic or cortical in origin. 

Torticollis. — Torticollis, or wry-neck, may be fixed or congenital, 
labyrinthine, professional, neural^c, or spasmodic. 

Congenital or fixed torticollis is due to unilateral contraction of the 
sternomastoid from birth trauma. The head inclines to one side and can 
not be moved to the other side. There is a fixation of the n uscle rather 
than spasm. 

Labyrinthine torticollis is a voluntary inclination of the head to the 
opposite side, in order to lessen the vertigo, in chronic irritation of the 
semicircular canals. 

Professional torticollis is an occupation neurosis occurring in cer- 
tain professions, as shoemaking and tailoring, when the head is turned 
frequently to one side. 

Neuralgic torticollis occurs during attacks of neuralgia and ceases 
when the neuralgia disappears. It is spasmodic and tonic in type. 

Spasmodic torticollis is a severe form of tic or habit-spasm occurring 
in the muscles supplied by the spinal accessory nerve. It may be tonic, 
irregularly clonic, or combined tonic and clonic in character. For some 
unknown reason the head is usually drawn to the left side and it is 
sometimes jerked backward or, as in one of the writer’s cases, forward 
Sometimes there is a combination of backward and lateral or forward 
and lateral jerking. The muscles on both sides are generally increased 
in tone and hypertrophic. The movement ceases during sleep. It usually 
begins by spasmodic contractions, but later on the position of the head 
may become more or less fixed. 

Most cases are psychogenic in origin, but some appear to be due 
to either a reflex or toxic condition which may be traced to some ihfected 
foci. When it is psychogenic in origin it occurs in persons of a psycho- 
neurotic makeup. The condition is rare in childhood and usually occurs 
during or near middle life. 

Treatment, — The treatment of torticollis depends upon the type and 
causation. In congenital torticollis, the contracted muscles may be 
lengthened by surgery. Other than surgery, treatment is of little benefit 
in the congenital form. In labyrinthine torticollis local aural tiraatmeut 
may be of assistance, or the general measures used in the treatment of 
aural vertigo may be tried. Professional torticollis is treated by a 
change of posture, or of vocation, together with massage and active 
and passive moyements to the nedk. For neuralgic torticollis the gen- 
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«]!»1 treaeteent of neuTalgia with anodynes and analgesieft in .c^mjunc* 
tion with m/MOgo and the application of dry heat is eReetive. 

The treatment of spasmhdic torticollis is much more complicated* 
The case should be considered as possibly of toxic origin, of psychic 
origin, or of both toxic and psychic origin. In toxic cases, or, for that 
matter, in any case, local infections in the teeth, throat and sinuses 
should be searched for removed. It is in these cases that the salic- 
ylates given in frequently repeated doses have a good effect. Gaultheria 
liniments are also useful. Massage, hydrotherapy to the back of the 
neck, and the application of dry heat by “ironing/’ or the use of a 
lenkodescent lai^, are benehcial. 

As there k present, in most cases of spasmodic torticollis, a large 
psychic element, a careful history should be taken, including the noting 
of family peculiarities, investigation into the habits and a search, by 
psycho-analysis, for some emotional or sexual factor in the genesis of 
the condition. When such a factor can.be found psychotherapy by sug- 
gestion and reeducation should be tried. In spasmodic eases, forcible 
movement and extension of the neck, massage, hot douches to the neck 
and shoulders, the use of the actual cautery, or the application of dry 
heat, are beneficial. If possible these cases should be treated away from 
their abodes in a sanatorium or properly equipped clinic. 

Sedatives, as the bromids, small doses of tincture of opium, cannabis 
indica, or l^oscyamus may be required. In some cases mechanical 
support by a correctly adjusted collar of leather or plaster-of-paris is 
needed or, for a while, the patient may be put to bed with extension by 
weights applied to the head. In persistent cases division of the spinal 
accessory nerve is necessary, or the lengthening of the muscle by sur- 
gery. 


HYPOGLOSSAL NEEV£ 

The hypoglossal nerve is a motor nerve and supplies the entire mo- 
tion of the tongue. It has its origin in the floor of the fourth ventricle. 
Its fibers pass outward and leave the skull through the anterior condy- 
loid foramen. After its exit from the skull it is joined by branches 
from the first and second cervical nerves, which help to depress the 
hyoid bone, and also by a branch from the cervical sympathetic, which 
gives it vasomotor function. 

A lesion of the hypoglossal nerve gives paralysis, atrophy and 
wrinkling of the corresponding half of the tongue. On attempt to pro- 
trude the tongue the tip turns to the sound side, because the muscles of 
this side contract and overcome the paralyzed muscles. If the neiwe is 
bilaterally paralyzed the tongue cannot be protruded. As motion of 
the tongue has a good deal to do with deglutition, swallowing becomes 
difficult in paralysis of the hypoglossal. 

Certain lesions of the hypoglossal nucleus also affect the lowest cells 
of the facial nucleus and paralysis of the orbicularis occurs as well as 
of the tongue. These lesions are usually bilateral. 

VOL. X.-4. 
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Hugh lings Jackson's syndronxc consists of hemiatrophy of the ton^e 
jiiid unilateral })aralysis of the trapezius, sternomastoid, vocal cord and 
soft palate, all on tin* same skie. This lesion involves the lowest roots 
of the vaf'iis and the spinal accessory and hypofjflossal nerves. 

Tumors, orj.mnie brain diseases, or mineral poisons may cause 
])eriphei'al lesions of the nerve. I*oliomyelitis, multiple sclerosis, syphi- 
lis or tumors are usual (‘a uses of nuclear and supranuclear lesions. ' 



Pi(i. — Kmo.y llYro<ji ' '■ iAl IIkmiatrochy. 


When the hypofilossal nerve i.-% ])aralyzed the base of the tonj^ie rises 
higher on tlie paralyz(‘d side beeause of the atony of the hypoglossal 
inusi'h*. In long-standing eases, fibrillary twitches, especially in nuclear 
lesions, or tremors, may appear. The paralyzed side shows reaction of 
degeneration. If both sides are paralyzed, chewing, swallowing and 
sp(‘aking all IxM'ome <lillieult. Hysterical ])aralysis of the tongue has been 
known. In this condition there is no true atrophy and there are no 
('hanges in elect ri(*al reactions. The author has noted, in three markedly 
hysterical eases, elongation and supermotility of the tongue with relaxa- 
tion of the I'renum so that the ])atients had no difficulty in placing the 
tip of the tongue in the nasopharynx, or in two cases, curving it over 
and downward in the throat, semiswallowing it. 
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Besides hysteriear eoiicJitioiis affeetiiijr tlie loiigrue, otlier hypofrlossal 
psyehogeiiic disturbances oi-cur, such as tics, lispin<r, stammering, stilt- 
Icriiig and licking and clicwing movements. 

Mechanism of Speech. — Spe(‘ch is the expression (d’ human ideas 
by words, ami an elaboration oi* word eombinations forms language 
w'hich may be both written and spoken. The mechanism of .spctrh is 
exceedingly complex and involves a considerable cortical and subcor- 
tical area of the l)rain and tlie fnnclion of many of the cranial mu-ves. 

Articulation may be interfered with in j)aralysis of the masseter nerve 

tlirough dilliculty of movement of the lower jaw, or of the facial nerve 

llirougli diftic'ulty of lip mov(‘ment, or in paralysis of the vocal (*ords 

through the nMoiri'enl laryngeal bram-hes of the vagus nerve, or in 
lesion of the hypoglossal m‘rv<‘ by reason <if paralysis of the tongue. 
\\ I'itli'H or printt'd spt^ei'h involv»*s the optic nerve through vision, and 
(h’alness tlirough tin* eoehicar ner\'e may ]>r<‘Aeiit spcci'h l)('ing lu‘ar*d; 
various (Miiotions as anger, fear or excitennmf may interfma’ with or 
prevent speech temporarily and phonal ion may lie functionally lost 
ill hysteria. 

Bulbar Palsy. Uulhar palsy, or glossolabiolaryngeal paralysis, is 
a disease involving tie* hypoglossal nerv<* probably to a gi’eater extent 
than it. <loes otlnn* nei‘v(*s. It may form the terminal stage of amyo- 
trophic lateral selto’osis or j>rogressive mnseular atrophy. oi- it may not 
b(‘ eoniKM'ted with thesi' conditions. 

ht inItKifj.- It rart'ly occurs bt*fore mid-lite and is usually a disease 
o{ old age. Some authoi's state that lueii, ami others that wookmi, ari‘ 
moi'e )i‘e(piently atL'eled. In the author’s expi'rienee men havi* lieen 
aheeled lar more tre(jneiilly than women. Tlie eaiise of th<‘ degemerat ion 
is unknown. Syphilis si'cms to have no relation to tin* eomlition. 

i^]}'nipivimtiologif , — The patient usually begins ]»y liaving some dilTi 
enlty in ])rononneing (‘ertain letters, es])e<-ially <1, j, k, 1, r, s, 1, and later 
speech may b(‘e(»nie so j> 0 (»r that it cannot be umlersloiKl. Tli(‘ longm- 
is bilaterally paral\z(‘d, <‘aHno| be protrmled, is atrophied ami shows re- 
action of degimeratibn. It lies tlabliily in tlie mouth ami fibrillary 
tremors may be deteeled. Tlie lips are jmralyzi'd, or partially so, ami 
cannot lie pnekerisl ami wbistiiiig becomes impo.ssible. Saliva dribbles 
from tin* month and flic hiwer fa<M* la(»ks in exjiression. Swallowing 
becomes more ami mori' difficult. Licpiitls aiA^ mon* <liriicult. to swallow 
than solids or smnisolids ami regurgitate info tlie na.sopliarynx. Tin* 
musc,lt‘s of flic laryiLX are aflected. Tin* deep reflexes ai’c usually in- 
creased ami fre(jm*ntly tin* jaw jerk is pronounced. Tlie pafieiit.s are 
emotional and laugh or cry easily. I nfelligemn! and si'iisation remain 
unirnpai]*cd. ^I'oward tlie <*nd the heart ami respiration become an*e(de<l. 
Diagnosis. — In the diagnosis twm conditions especially slioiild be men- 
tioned — })seudo-bulbar palsy and aenti* bulbai* myelitis. l*sf ndo-hulbar 
palsy is a condition due to bilateral facial palsy, or to niulli[)le cerebral 
lesions which may simulate bulbar ])alsy to a certain extent. In pseudo- 
bulbar palsy, hoAvcvi*!’, flH‘re is no reaction of degeneration, no atrophy, 
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and fibrillary tremors do not occur. Acute bulbar myelitis is a form of 
polioencephalitis. It is an acute condition usualljr preceded by headache, 
malaise and fever in which there is difficulty an swallowing and paral- 
ysis of the tongue, palate and face with partial or complete paralysis of 
the vocal cords. Those affected with acute bulbar myelitis may make a 
prompt recovery but 50 per cent, die from the condition. Hemiplegic 
lesions may involve the tongue, but when this is the case there is ho re- 
action of degeneration and no atrophy. 

Treatment , — ^No treatment influences the course of the condition. 

Prognosis , — The condition rarely lasts over three years and the pa- 
tients die with cardiac and respiratory failure. 

Pathology . — True bulbar palsy is due to a chronic degeneration of 
the motor cells of the pons and medulla without sensory cell involvement. 
The pyramidal tracts are always involved. 

Spasms of the Tongue. — In epilepsy and chorea, and sometimes in 
hysteria, there occurs spasmodic movement of the muscles of the tongue. 

‘ Spasms of the tongue may be tonic or clonic and occur in attacks. Many 
of these cramps or spasms are psychogenic in character and can be cured 
by psychotherapy. The author recalls a case of transient tonic spasm 
of the tongue in a syphilitic public speaker, which never occurred except 
during a speech and would last five or more minutes. 

Aphasia. — Aphasia literally means the loss of the power of speech., 
but modern usage has divided the term into sensory and motor aphasia. 

By sensory aphasia is meant an inability to understand written or 
printed words even without loss of the sense of vision and hearing. 
Sensory aphasia is considered in this article in the description of the 
optic nerve, under the headings of Visual Aphasia, etc. 

Motor aphasia is an inability to speak because of some brain disturb- 
ance, although there is no paralysis of the muscles of articulation. 
Hemorrhage in the region of the middle cerebral artery is probably the 
most frequent cause of motor aphasia. The so-called Broca’s convolu- 
tion, part of the inferior frontal convolution formerly supposed to be 
the speech center, has been shown by Marie and others to be far too 
restricted, although the full extent and location of the speech center is 
still not definitely settled. In right-handed people the speech center is 
in the left cerebral hemisphere, or, at least, is functionally active on that 
side. Pure left-handedness is rare, and it is not established whether the 
speech center is ever entirely active in the right hemisphere in these 
individuals. 

Aphasics usually are able to use one or two words, most frequently 
“yes” and “no,” but by these words they have to express ever^hing. 
Sometimes in association with musical memories whole verses can be sung 
when otherwise nothing can be expressed by speech. Patients with 
aphasia frequently know what they wish to call an object and know its 
usages, but are unable to call the name of the object shown them. 

Most aphasics remain so, but with the reestablishment by collateral 
circulation of the areas cut off from sufficient- blood supply in certain 
cases, or by reeducation, possibjy of the opposite center, in young indi- 
viduals the aphasia may disappear. 
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OUmOAL TESTS FOB DISTUBBAKOE OF THE OEAMIAL 
NERVES 

It is well now to consider certain brief clinical tests, in the routine 
examination of patients, which ascertain whether the individual cranial 
nerves are intact. If some disturbance is found, more elaborate and 
refined tests may be resorted to. The whole set of cranial nerves may 
be roughly tested in a few minutes, and the following suggestions are 
not intended to be more than a superficial m<?ans of (diminating cranial 
nerve disorder in the course of a general neurological examination. 

Olfactory Nerve. — Ask the patient, “Is your smell very acute or 
very dull?*’ “Do you notice imaginary odors?” Blindfold the patient 
or make him close his eyes; occlude one nostril with your finger and 
put tobacco or coffee under the open nostril. Ask, “What do you 
smell Test the other nostril in same manner. 

Optic Nerve. — Notice whether glasses are worn or not. To judge of 
the vision use a Snellen’s test card at 20 feet distance, remove glasses 
if worn, cover one of the patient’s eyes and ask him to read the smallest 
type he can see. Note amount of vision. Normally, number 20 line 
should be read at 20 feet. Try the other eye in the same manner. 

Notice the pupils. Are they equal or unequal, dilated or contracted!, 
regular or irregular in outline. Get the patient’s face in a good light 
and cover both of his eyes with your hands, then remove your hands 
quickly and notice whether pupils react promptly or not, and then try 
each eye separately. Or take the patient into a dark room, or get his 
face in a shadow, and let the rays of a flashlight shine on each pupil 
separately in an oblique direction and notice whether or not the pupils 
contract. 

Get the patient in a good light and with both of his eyes open ask 
him to look at a distance, then put your forefinger a few inches in front 
of his eyes and ask him to look at the end of your finger. Notice whether 
the pupils contract while thus converging. 

Dilate the patient’s eyes with a few drops atropin solution or 4- per 
cent, cocain solution. In fifteen minutes take him into a dark, or dark- 
ened, room, and look at his optic nerve head (disk) with the ophthal- 
moscope. Look for choked disks, pale disks, or disks with the margins 
blurred. Also look for hemorrhages, white spots, or other retinal changes. 

In a good light make the patient close one eye, say the right, and 
fix the other, the left eye, upon your right eye, wliich should be about 
a yard distant. Move your right hand from the outer temporal region 
toward the nasal region, at the same time moving the fingers of this 
hand and keeping your hand equally as far from your own, and the 
patient’s eye. Note, in comparison to your field, the temporal field 
of the patient which is indicated as soon as he sees your fingers moving. 
Try the same thing, with your right hand, from above downward and 
from below upward. With your left banditry from the nasal side 
towatd a line firom your eye to the patient’s. These are tests for the 
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visual field and for hemianopia. With bits of colored paper you can . 
test in the same manner for the color field. For refinement a perimeter 
should be used. 

Oculomotor, Trochlear and Abducens Nervos.-^Look for ptosis and 
note if the eyeball is looking in an outward and downward direction with 
the pupil dilated, which indicates oculomotor paralysis. Make the 
patient, with the eyes open, follow your fi-nger moved in an upward, 
downward, inward and outward direction. If the trochlear nerve is 
paralysed the motion upward will be liirited and if the abducens is 
paralyzed the eye is turned toward the nasal canthiis and will not follow 
the finger outward past the mid-line. 

Trigeminal Nerve. — Inquire if there is pain on either side of the face 
and test sensation to touch on the face. A light stroke with the finger, 
or the corner of a handkerchief, wdll answer if cotton is not available. 

Miasseter Nerve. — Put your hands over each of the patient’s masseter, 
or temporal, muscles and direct him to bite down and note if you feel 
them contract on each side. 

Facial . Nerve. — Note fiatness of the muscles on either side of the 
face and observe whether the glossolabial folds are equal. Make the 
patient grin, elose the eyes tight, wrinkle the forehead and note any 
loss of motion. , 

Intermediate Nerve. — The test for taste to the anterior two-thirds of 
the tongue, as indicated for the posterior part, will be found under 
Glossopharyngeal Nerve. 

Cochlear Nerve. — Is the patient deaf? If so, is the deafness unilat- 
eral or bilateral? Is the deafness from a failure to hear sounds through 
air or bone conduction? With a watch or tuning fork note whether the 
ticking or vibration is heard well several inches from each 'ear while 
you occlude with your finger the oar not tested. In the same manner 
try the hearing with the watch pressed against the mastoid bone. With 
neither ear occluded iiress the watch, or tuning fork, against the center 
of the forehead and ascertain if hearing is as good in one ear as in 
the other. Does the patient complain of tinnitus? 

Vestibular Nerve. — Has the patient nystagmus? Does the patient 
complain of vertigo? Make the pal lent turn around several times in • 
one direction and then in the other and observe if tfiis brings out ex- 
cessive vertigo. Does the patient incline or lurch to one or the other 
side, or forward, or backward, in w^alking ? 

Qlossopharyngeal Nerve. — Touch each side of the pharynx with a 
swab and see if sensation is preserved. Test taste to the posterior part 
of the tongue by making the patient protrude his tongue and touching 
one side' and then the other with solutions of salt, sugar, quinin or 
vinegar in succession. Let the patient point, on a card marked ^‘sweet- 
sour — ^bitter — salt,” signifying which he tastes. Try one at a time and 
make him rinse his mouth with water before applying each solution. 
Also see that the tongue is fairly dry so that the 'solution will not run 
off the' tongue and be appreciated by the taste bulbs of the mucous mto- 
biiane^. of the fnouth 
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PnemiuigMtrio llerve.— Make the patient open his mouth and note 
whether the uvula is pulled to one or the other side. While his mouth 
is open make the, patient say “Ah” and note if either side of the soft 
palate lags. Has the patient aphonia or hoarseness? With a laryngo- 
scope notice whether the vocal cords contract normally. (Recurrent 
laryngeal branch.) Inquire into vagotonic symptoms — bradycardia, 
arhythmia, spastic constipation, sweaty palms, nervous rigt)rs and spells 
of apprehension. 

Spinal Accessory Nerve. — Can the jmtient shrug each shoulder 
separately ? 

Hypoglossal Nerve. — (^an the patieiil protrude his tongue? If so, is 
iV protruded in a straight line? Is there atrophy of either side of 
the tongue ? 
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Anatomy. — The trigeminal, or fifth cranial nerve, consists of a small 
motor root, a large sensory root, and the semilunar or gasserian ganglion, 
from the anterior border of which proceed the three main divisions of 
the nerve — the ophthalmic, the maxillary, and the mandibular branches. 
These three branches leave the cranial cavity through the sphenoidal 
fissure, the foramen rotundum, and the foramen ovale respectively, and 
make their superficial appearance upon the face at the supra-orbital 
notch, the infra-orbital foramen, and the mental foramen, as the supra- 
orbital, infra-orbital, and mental nerves. The first two branches contain 
only sensory fibers and innervate, in general, the skin of the brow, as far 
as the vertex, the eye, the cheek, the upper lip, the nose, the upper 
teeth and gums, and the nasal mucous membrane. The third, or mandib- 
ular division, is a mixed nerve, and contains all of the axones from 
the motor root, together with a largii number of sensory fibers. The 
motor fibers innervate the muscles of mastication; while the sensory 
fibers convey impressions from a portion of the external ear, the anterior 
portion of the tongue, the mucous membrane of the check, the lower 
teeth and gums, and the integument of the lower lip and chin. The 
motor nucleus is situated within the tegmental x>ortion of the pons, and 
the sensory fibers of the entire nerve have their cells of origin within 
the gasserian ganglion. For a more detailed account of the anatomy 
and distribution of the trigeminal nerve, the reader is referred to the 
Chapter on Diseases of the Cranial Nerves, and to the various text- , 
bool^ upon Anatomy. 

Definition. — ^“Trigeminal neuralgia*' may designate a great variety 
of painful affections of the fifth nerve, or it may be used to indicate 
4 particular affection of this nerve, in which pain is the essential fea- 
ture. It is in this more restricted meaning that it is employed in the 
following pages to designate a clinical entity distinguishable from all 
o^er painful affections of the fifth nerve, and one in which the etiology 
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imd patlidogy are undetermined* Not all fiftib nerve pains are of the 
neuralgic type, nor are all neuralgic affections of this nerve, strictly 
speaking, trigeminal neuralgia. Migraine, the various cephalalgias, and 
the psychalgias are painful disturbances within the trigeminal area; 
and it is not uncommon for the layman, and sometimes even the phy- 
sician to refer to these affections as trigeminal neuralgia. There are, 
also, many secondary affections of the nerve, dependent upon a demon- 
strable lesion within the cranium, at the base of the skull, or in the 
nose, sinuses, or teeth, which are similarly designated; and the pain 
induced by fuch lesions may even be confined to the anatomical dis- 
tribution. of the affected nerve, and thus, increases the difficulty of 
differentiating the two types of trigeminal pain. The attempt has been 
made to designate the two groups of neuralgic affections of the fifth 
nerve according to the intensity of the pain, as minor’’ and ** major” 
trigeminal neuralgia; but this distinction is not always well made, for 
the pain in both types may be excruciating. 

Since an accurate definition of the disease cannot be given without 
describing the symptoms which serve to establish its entity, any effort 
to define the disorder would be merely a resume of the following pages. 
It is to be understood, however, that throughout this chapter, the terms 
“trigeminal neuralgia” and “major neuralgia” unless otherwise stated, 
refer to the definite clinical disease only. All other neuralgias of 
the fifth nerve will be designated as minor neuralgias, or referred to 
in terms of their associated pathological condition. 

Etiology. — The etiology, like the pathology, rests in obscurity, and 
space will not permit, nor would it be to apy advantage to enumerate 
the various theories which have been advanced. The situation may 
best be summarized in the general statement that the essential diagnostic 
features of trigeminal neuralgia are its clinical manifestations and the 
inability, after a painstaking examination, to establish a demonstrable 
pathological or etiological foundation for the disease. If either one, or 
both of these fundamental aspects of the disease can be definitely de- 
termined in any individual case, the chances are that it is not one of 
genuine major neuralgia ; but of necessity a secondary minor neuralgia, 
dependent upon the abnormality which has been discovered. It should 
not be inferred, however, that major trigeminal neuralgia has no etiol- 
ogy or pathology, but that present methods of examination have not 
furnished the means of establishing them. 

Exposure to cold, sudden variations in temperature, the higher alti- 
tudes, emotional states, and overwork have been said to be responsible 
for the condition; but their causative relationship has not been estab- 
lished. Seas6n appears to have no particular etiologic bearing, but when 
the disease is once established, the attacks are slightly more fre<pient 
during the winter months. 

Among the infectious and constitutional diseases, syphilis, tubercu- 
losis, gout, rheumatism, malaria, migraine, infiuenza, diphtheria, and 
ei^sipelas have been thought t^ be of some etiological importance. Ex- 
cept in rare instances, however, their relationship has been questionable. 
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Giu^edio states, cbn^tiiiloiiial mfemnty, a neuralgic diathesis, and even 
the cancerous acrimony of the older Fothergill have had their idiare of 
etiologic responsibility. Marked general anemia has been regarded as a 
cause by Bose; and Keen and SpiUer have recorded an instance in 
which the disease developed in a female who had become anemic from 
Uterine and rectal bleeding, Anstie has expressed a similar opinion in 
his statement that: “Neuralgia is the prayer of the nerve for blood,*' 
and the probable ischemic nature of the attack has been referred to in 
discussing the pathology of the disease. Brain tumor, and numerous 
extracranial and intracranial disorders are sometimes accompanied by 
trigeminal pain; but in these instances the clinical picture is usually 
atypical and serves to differentiate the disease from the genuine attack, 
although the local disorder may not, at the time, be demonstrable. 

The rhinologist, laryngologist, and dental surgeon have diligently 
sought to establish the etiology in some local condition witliiu their par- 
ticular departments of activity. Thus, sinusitis, otitis, tonsillitis, pyor- 
rhea, dental caries, alveolar abscess, and \he pulp stones and osteodentine 
deposits described by Brownfield, Macmillan, and GoodwiJlie are given 
etiological prominence. Jobsou has called attention to pressure upon the 
nasal septum by hypertrophy of the middle turbinate bone, and Moore 
has recorded an instance of trigeminal pain of twenty-five years* dura- 
tion from inclusion of a foreign body in the right maxillary antrum 
following extraction of a tooth. A critical review of such cases will 
generally reveal a clinical picture quite distinct from that which is usu- 
ally recognized as major neuralgia ; and I know of no instance in which 
the genuine affection has been cured by any local operation upon the 
nose, throat, sinuses, or teeth. This should not, however, make one 
less careful to eliminate all possible sources of peripheral irritation in 
every case of trigeminal pain before arriving at a diagnosis of major 
neuralgia, or resorting to minor or major surgical interference. 

Toxins of gastro-intestinal origin, and circulating toxins from obscure 
foci of infection, with a selective affinity for the trigeminal fibers, have 
been suggested as probable etiological factors, but their relation to the 
disease has not been established. 

Sex. — The disease is slightly more frequent in the female, although 
the statistics of Head, Bose, J. Fothergill, and Patrick furnish no 
explanation for this preponderance. Patrick correctly concludes that 
the difference in the two sexes is probably negligible. Beckman is of 
the opinion that the two sexes are equally affected. In the writer's 
series of 108 cases there were 49 males and 59 females, and in 240 cases 
collected from the literature in which sex was mentioned, there were 
118 in men, and 122 in women. 

AoB. — has been stated that trigeminal neuralgia is a disease of 
the “degenerative period of life**; that it begins most fretjuently during 
that period in which arterial and retrograde changes make their ap- 
pearance. It is certainly more common during the fourth and fifth 
decade, although St is said to have begun as early as 17, and Patrick 
a histoiy of the onset at the ages of 7 and 8 in two of his 
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cases. The writer ’s youngm |>atieiSiit was ZiS wben the disease began. In 
the majority of instances, however, a history of an onset before the age of 
30 should be regarded with suspicion. 

Race. — ^Apparently the disease presents no racial characteristics, 
but in the author ^s experience at the Johns Hopkins Hospital Dis- 
pensary, he has seen only two well-defined instances in the colored popu- 
lation. In fact, trigeminal pain in the colored man at once makes the 
diagnosis of major neuralgia questionable. In this race the symptoms 
are usually atypical and are generally dependent upon a syphilitic, nasal, 
or dental disorder. 

Heredity. — ^Dana states that occasionally an hereditary history may 
be obtained. In one of Patrick’s cases he obtained a history of the dis- 
ease in the patient’s mother, and in seven other instances in some ante- 
cedent or remote relative. He attaches, however, little significance to 
these observations, and Head denies altogether the importance of hered- 
ity. None of the writer’s patients gave a history of the disease in the 
family. 

Individual Susceptibility, — Much discussion has arisen concerning 
the relationship of the neuroses to the disorder. By some, it is main- 
tained that those of a neurotic temperament are more susceptible ; others 
deny the relationship. The author has not found the neuralgic patient 
particularly neurotic, nor has the history of an antecedent neurosis 
been generally obtained. It has also been suggested that erysipelas, 
remote or recent, is a predisposing factor, and in one of the author’s cases 
the disease was said to have immediately followed an attack of erysipelas. 

Trauma is said to have been a contributing factor in a few instances, 
but it probably has no prominent etiological relation. 

Symptomatology. — Trigeminal neuralgia is not a rare disease, and is 
said to be only slightly less frequent than sciatica. Conrad’s statistics 
from the Bonn clinic show, that among 717 cases of neuralgia of all 
types, 239 were of the fifth nerve, and Jelliffe found, among 613 cases 
of neuralgia in Starr’s clinic, involvement of the trigeminal nerve in 
315 instances. A history of antecedent disease is rarely obtained; the 
general health is usually good ; the age of onset is rarely before thirty ; 
and the patient gives a more or less characteristic history according to 
his intelligence and descriptive ability. 

The onset is usually without warning and is said to have occurred 
during a period of perfectly good health. While performing some 
trivial act, or while talking or eating, a sudden sharp pain is experi- 
enced in a particular area upon one side of the face, or in the gum, 
about the region of an upper or lower bicuspid tooth, but not necessarily 
in the tooth. In some cases the pain is described as darting, stabbing, 
or lightning-like from the beginning, and radiating throughout the 
length of the upper or lower jaw, but not necessarily associated with 
any particular facial movement. The interval before the next attack 
may vary from a few days to weeks or months; but, in time, recur- 
rences are so frequent as to make the patient seek relief; and^ since 
the teeth are not infrequently suspected, one or several of are 
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generally extracted. * In fact, the author ""has never seen a patient in 
which this measure was not adopted. Following this, there may be a 
period of relief of variable duration; but finally the disease manifests 
itself with its full intensity and characteristic features. In a few 
instances, a history is obtained of a more violent onset in which the 
pain is more intense and more widespread from the Iwginning. A local 
point of irritation may even be suspected in the teeth or gums, but it 
cannot be attributed to any one tooth or definite area of the gum ; and 
there may be minor vasomotor or paresthetic disturbances of the affected 
part, immediately preceding the attack. 

The Attack>s. — ^While the history of the onset is significant, the 
character of the pain and the unique features of the attack are diagnostic. 
The pain is of short duration, varying from Vt to Vi a minute, and rarely 
as long as two minutes, although Patrick states that he has observed a 
patient in whom it lasted fifteen minutes. Jelliffe is of the opinion 
that A single attack may last a few days, or in the sevtm^r forms 
several weeks, the patient not being fret* from pain day or night.’* So 
long a duration is, however, extremely uncommon, and at once dis- 
credits a diagnosis of major neuralgia. It is ttu‘refore important, in 
securing the liistory, to inquire minutely into those cases in which the 
attack is said to be of more than two minutes’ duration. It will usually 
be found that the patient has not timed the attack; tliat he has an 
exaggerated conception of its duration because of the intense suffering; 
that tlie attacks have rc.'curred with such rapalily tliat one panixysm has 
scarcely subsided before tlie next begins; and that he has regarded the 
series of attacks as one long continued pain. The author recalls an in- 
stance in which the attack was said to continue for an hour. He had the 
opportunity to observe the patient for that length of time, and found 
that during the period he suffered from forty-two distinct paroxysms, 
at intervals varying from fifteen to foHy-fiv(^ seconds. The short dura- 
tion of the pain is further emphasized by the words with which the 
patient attempts to describe it. It is sometimes referred to as a shoot, 
stab, jab, knock, shock, dart, flash, or twinge; and to these Patrick 
has added the two very distin<*tive expressions, ‘‘zipp” and ^‘bing. ” The 
same author has ajso dire<‘ted attention to this feature of the disease 
in the statement that, "‘pain about the face, forehead, or temple which 
is a steady ache, even with exacerbations, or which is continuous for 
half an hour or more is not trifacial neuralgia.” The pain is some- 
times described as boring, burning, or throbbing, although the throbbing 
is not synchronous with tlie pulse. 

The short duration of the pain, its paroxysmal nature, and complete 
relief between attacks are three distinguishing characteristics; and to 
these might be added, the sudden cessation of the attack. It disappears 
as suddenly as it commences. It is not only surprising but astounding 
to see a patient, whose expression exhibits every indication of his 
agony, suddenly breathe a sigh of relief and announce: “It’s all goneP’ 

In trigeminal neuralgia, the pain must not only possess these char- 
ac^llfptics, but it must follow the anatomical distribution of the affected 
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nerve, A correct interpretation of the course of the pain presupposes, 
therefore, knowledge of anatomy; and perhaps, in some instances, an 
incorrect diagnosis has been made because of an inaccurate knowledge 
of the anatomy of the fifth nerve, rather than from failure to recall 
this distinguishing feature of the attack. It is true that pain in any 
part of the face must necessarily be in the course of some branch or 
filament of the fifth nerve ; but it must be more than this. It must be 
so definitely localized that there can be no question as to which branch 
is affected; and any pain in the face or head not thus definitely de- 
lineated is not trigeminal neuralgia. This aspect of the disease was 
well known even to the earlier writers upon the disorder, since the 
younger Fothergill(S,) has remarked that: ‘‘Prom an intelligent pa- 
tient’s description you might almost paint upon the external skin the 
ramification of the affected nerve.'’ 

The manner m which the patient indicates the location of the pain 
is characteristic, and is a most trustworthy index to the correct inter- 
pretation of symptoms. Were it permissible to arrive at a diagnosis 
from any one symptom of a disease, this feature of trigeminal neuralgia 
should unhesitatingly be awarded that distinction. 

If a patient with any head pain, other than true trigeminal neural- 
gia, is asked to indicate the seat of pain, he will almost invariably use 
all of the fingers or the entire hand. If the pain is distributed over the 
entire half of the face, he will usually place the hand, without hesi- 
tancy, upon the forehead and carry it backward and slightly downward 
toward the ear, then forward into the region of the maxillary division, 
and again backward, downward and forward toward the chin, into 
the area of the maxillary nerve ; or else the whole hand is placed upon 
the side of the head, in an effort to indicate the diffuseness and in- 
definiteness of the pain. In case the affection is confined to the region 
of either the second or third branches, the hand, with all the fingers 
extended, is placed upon the cheek, or over the lower lip and jaw, and 
held in this position, or else drawn backward toward the ear. In certain 
affections of the head, the pain is so widespread that it may not be 
definitely localized; and the patient may then make no effort to do so, 
or merely reply that “the whole face aches on one side.” 

The patient with trigeminal neuralgia has, however, a unique method 
of indicating the location of the pain, in spite of the teaching, that: 
“If the sufferer indicates the seat of pain by touching the face, a doubt 
that he has neuralgia at once arises.” These patients will not infre- 
quently indicate the seat of the affection, but in an entirely different, 
and more cautious manner from that observed in those who suffer from 
the other types of cephalic pain. If, as has been suggested, there is 
fear of touching the face, the hand, with the index finger alone or mth 
the index and middle fingers extended, may be brought slowly and 
carefully toward the face and pointed at the seat of pain. In many 
instances, however, the patient will have courage enough to touch the 
face, but with only one or two fingers, instead of the whole hand, and 
will then definitely outline the course of the affected nerve. The author 



SYMPTO^fATOLOGY 


63 


has never seen one stijffering from major neuralgia of the fifth nerve 
indicate the location of the pain by using the whole hand, or exhibit 
any indecision as to the location, intensity, and demarcation of the 
pain. This peculiar manner of indicating the seat of pain is due to 
the fact, that in the great majority of cases, the paroxysm is induced 
by various forms of peripheral irritation; and usually, as Anstie lias 
remarked, by an exciting cause which is trivial in comparison to tlie 
severity of symptoms. Thus a light touch, as frotn a wisp of cottoti, a 
lock of hair, or the draft created by closing a door are, ns a rule, more 
apt to initiate an attack than arc the firmer degrees of pressure. In 
fact, firm pressure is said to sometimes diminish the pain. Kiiting, talk- 
ing, hot or cold drinks, a sudden jar, a misstep, riding, driving, using 
the handkerchief, smoking, simving, touching the cheek, lij)s, or gums 
with the tongue, and contact of the bedclothes during the night are, in 
many instanees, sufficiently irritating to induee an atta(*k. A patient, 
who was particularly susceptible to euirents of air, Imt who enjoyed 
his afternoon drive, came to the writer’s office with his entire head, 
except the eyes and nose, enclosed in an especially constructed woolen 
mask. Certain movements of the facial muscles, jaw, or tongue are 
at times especially irritating, so that the patient s{)on learns to avoid 
them, and is forced to make his wants known by signs or in writing. 

Irritation of certain areas upon the face, especially at tlie angle of 
the mouth or ala of th»? nose will, in many cases, almost invariably 
preeipitatc an attack. Often, however, it requires a partieular kind 
of movement or tactile impression in these regions to induee the par- 
oxysm, and the author recalls such an instance in which the pain w'as con- 
fined to the maxillary nerve. At times, the attack occurred spontane- 
ously and the npper lip, nose, and cheek could be nibbed, stroked, or 
kneaded with imi)unity; and light touch was easily tolerated so long as 
the direction of the stroke was downward from the eye toward the lip. 
If, however, the lightest stroking were directed from the lip ui>ward, 
or from the ala of the nose toward the outer canthus of the eye an 
attack was almost certain. Patrick has happily designated these contact 
areas as ^Hrigger zones, or ‘'dolorgenetic zones,” and haa called at- 
tention to the fact that they may, at times, be situated upon an area 
of the skin surface which is innervated by one of the trigeminal branches 
not implicated in the attack. This experience was confirmed by sev- 
eral patients in whom an attack, confined to the maxillary nerve, was 
induced by touching the lower lip or chin, or in whom a supra- 
orbital pain was started by irritation of the i)erfcctly normal maxillary 
area. In rare instances the dolorgcnciic zone is said to be situated in 
some portion of the body, other than the head or face ; and while it is 
not uncommon, during a severe paroxysm, to have the pain radiate 
to the neck or occasionally down the arm, Patrick has observed two 
instanees in which the attack was induced by using the arm upon the 
affected side. He offers no explanation for this unusual observation, 
nor does he speak of the arm as a possible dolorgenctic zone. Perhaps 
the attack in these two instances might have been duo to a very slight 
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associated movement of the facial muscles^ or to a certain degree of 
tension upon the adjoining skin surfaces of the shoulder, neck, and 
face. No doubt, these trigger zones were, for a time, misinterpreted, as 
Valleix points, which are said to be present in trigeminal neuralgia; 
but the author ^s experience is in accord with the opinion expressed by 
Patrick, that Valleix points, as such, are not present in the typical dis- 
ease. Rose thinks they may be present, but are not common. S. Fother- 
gill claims that the attack is also induced by the emotional states of 
passion, anger, and grief ; and the author has upon several occasions ob- 
served an apparent relationship between the two. 

That the paroxysms are, sometimes, accompanied by nwvemmts of 
the faciul muscles cannot be questioned; but the significance of these 
contractions, and their position in the clinical syndrome have been 
the subject of dispute. By some, the spasm is regarded as involuntary 
and forming an essential part of the disease, which led to the designation 
of the affection, by the French, as tic douloureux, or painful spasm. 
Others consider the spasm as voluntary, and merely a secondary fea- 
ture adopted as a means of relief. During a severe paroxysm, the 
movements are not confined to the face ; and the patient will sometimes 
walk, clench the hands, grasp an object, beat the head, or even roll 
on the floor; or he may chew continuously, suck the checks, or make 
blowing movements, and at the same time rub the face violently. One 
of the writer ^s patients always carried a pad, made of rough cloth, which 
could be slipped over the right hand like a mitten. Upon one occasion, 
while conversing in perfect comfort, he suddenly remarked: “It^s com- 
ing,’’ and withdrew the pad from his pocket just in time to begin 
rubbing the face violently before the attack reached its greatest in- 
tensity. He continued this performance throughout the duration of 
the paroxysm, and quietly put his pad away for the next occasion. The 
use of this measure, during many months, had so irritated the skin 
of the entire half of the face that it was firm, glossy, and hyperplastic. 
The frequent occurrence of these widespread motor disturbances has 
contributed to the belief that the entire motor features of the disease 
are voluntary. The author has never felt convinced that the simpler 
facial movements are, strictly speaking, a part of the disease and i% 
voluntary; and similar opinions have been expressed by S. Fothergill, 
Patrick, and Beckman. 

Ohjective sensory changes, other than occasional hypersensitiveness, 
are not a part of the disease ; and an actual loss of either tactile pres- 
sure or thermic sensibility is never present. Pain in the distribution 
of any or all of the hran<ihes of the trigeminal nerve associated with 
objective loss of cutaneous sensibility in any of its elements is not major 
trigeminal neuralgia. 

During the height of a severe paroxysm, certain vasomotor and 
secretory disturbances have been observed. The face is said to be con- 
gested, swollen, and edematous; and in some instances, immediately 
preceding the attack, there n^y be a hyperemic streak upon the skin 
which indicates the course of the affected nerve. Excessive lacrima- 
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tion, suffusion of the conjunctiva, nasal discharge, salivation, and local 
sweating have also been described. Keen and Spiller record an instance 
in which the attack was accompanied by excessive lacrimation, and the 
discharge of a bloody, yellowish fluid from the mouth. The author has 
the history of a patient who, following a recurrence after the major gan- 
glion operation, claimed that the attacks were assoidated with a dis- 
colored, foul-smelling oral discharge. She was referred to a com- 
petent laiymgologist for consultation, but neither he nor the writer was 
able to verify her statement, nor did she ever comply with the re<iuest to 
bring a specimen of the sputum. 

Major trigeminal neuralgia, then, with the exception of the asso- 
ciated motor, secretory, and vasomotor phenomena, is distinctly a sub- 
jective disorder in which a particular kind of pain is the distinguishing 
feature. The physical examination of the patient, the investigation of 
the reflexes, and the laboratory findings are entirely normal, or else 
reveal the changes which are to be expected in those of advancing 
years. Moderate thickening of the peripheral and retinal arteries, hyper- 
tension, and a slight degree? of albuminuria may be present in the older 
patients ; but, with the exception of arteriosclerosis, the author has never 
felt that even the most advanced senile changes had any particular rela- 
tion to the dis(?ase. The Wassermann test has been eonsistently negative, 
and the a^-ray examination has failed to reveal any abnormality. 

SraciAL Features op the Dispiase. — The <iisease is essentially uni- 
lateral, although both sides of the face are occasionally involved. It 
is said to be more common upon the right side ; that the second or maxil- 
lary branch is most often affected ; and that the attacks are more fre- 
quent during the day than during the night. Earlier students of the 
disease, the two Pothergills, Campbell, and Nasmyth, as well as those 
of a later date, have attached some importance to the nocturnal and 
diurnal features of the attack, in an effort to differentiate the disorder 
from other face pains which were supposed to be of rheumatic origin. 
While a decision in the matter may be of little importance, opinion of 
to-day is distinctly ill favor of the diurnal frequency of the paroxysms. 
This preponderance of daily paroxysms is thought to depend upon the 
more numerous forms of external irritation to which the patient is 
subjected in his waking hours. Attacks during the night are usually 
attributed to contact with the bed-clothes, or (dianges in position; and 
there are a few instances in which the patient is awak(*ncd by a severe 
spontaneous paroxysm, although as a gcnieral rule sleep is undisturbed. 
Both sides are probably more frequently affected than one is led to 
believe from isolated reports. As early as 1804, S. Fothergill, recog- 
nized the bilateral affection, and refers to two instances recorded by 
Poquet and one by Pujol. Patrick in a series of 220 cases found the 
affection bilateral 15 times — rather high percentage — but, as he re- 
marks, some of these were at first unilateral and only later became 
bilateral. In only one instance did he observe both sides affected at 
the same time. Vaughn records an instance in which both sides were 

involved, but not simultaneously at the outset. The author has seen the 
VOL. X.— 6. 
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condition bilateral 4 times and has collected 19 instances from the litera- . 
ture ; but in none of these were the two sides involved at the beginning, 
or at the same time. 

Of the two sides of the face, the right is said to be more frequently 
involved, although no satisfactory explanation has been given for this 
predilection. Statistics upon this feature of the disease are unreliable 
unless based upon a large number of cases and extensive experience. 
During a certain period of Patrick's expeHence, and likewise during 
the writer ^s, there was a preponderance of the right-sided involvement. 
Thus, in the latter’s first ten cases, seven were affected upon the right 
side ; and in Rose ’s early experience, the right trigeminal nerve was in- 
volved in every case. Prom the statistics of Tinker, Patrick, Foquet^ 
Pujol, and others, the writer has collected 335 cases in which the affected 
side and bilateral involvement are recorded. Of these, the right side was 
involved in 205 instances, the left in 111, and both sides in 19 cases. In 
the writer’s series of 108 cases, there were 63 upon the right side, 41 upon 
the left, and 4 in which both nerves were involved. Thus, in a total of 
443 cases, the disease was confined to the right nerve in 268 cases, to the 
left nerve in 152 cases, and affected both nerves in 23 cases. 

Neuralgia of the Ophthalmic Nerve, — Supra-orbital neuralgia is con- 
fined largely to the frontal division of the nerve, and is familiarly known 
as brow ague, from its supposedly malarial origin, and the occasional 
pe’riodicity of the attacks. The ophthalmic nerve is not infrequently 
involved in diseases of the frontal sinus or orbit, in herpes, and in 
syphilis of the neiwous system; but as an isolated affection in major 
neuralgia it is extremely rare. Dana, in a series of 45 cases of trigemi- 
nal neuralgia, found the affection confined to the first branch in oqly 
one instance. In the author’s series, the nerve was involved alone 12 
times ; but none of them was characteristic of the major attack. In two 
instances the affection was secondary to gangrenous herpes; in four, 
there were migriainoid features; in three the attacks were thought to 
be psychic ; and the remaining three cases possessed features essentially 
different from those seen in genuine neuralgia. Patrick is of the opinion 
that, of the three branches of the trigeminal nerve, the first *4s by far 
the least frequently affected”; and that “pain limited to the supra- 
orbital region probably is not neuralgia at all.” The nerve is some- 
times affected in conjunction with neuralgia of the second or maxillary 
division, but no instance has been recorded of involvement of the first 
and third branches alone. Occasionally, the supra-orbital attack may 
be quite like that observed in genuine neuralgia, and there may be a 
dolorgenetic zone at the side of the nose or on the upper lip. It has 
been suggested that such cases are hot primary affections of the oph- 
thalmic nerve, but that the disease really began in the maxillary area, 
subsided, and after a variable interval, during which the primary affec- 
tion may have been forgotten, recurred in the supra-orbital region. 

Neuralgia of the Maxillary Nerve . — Statistics vary as to the fre- 
quency with which the disease is confined to the ‘second division of 
the trigeminal nerve. Dana, J. Pothergill, S. Potbergill, and Camp- 
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bell are of the opijiiciii that the maxillary nerve is more frequently 
affected than the mandibular nerve. Head, Peet, and others have found 
the mandibular branch more often involved in the be^riiiiiing, and a 
combined affection of the second and third branches to be more fre- 
quent than the involvement of either branch alone. Patrick, iKnVever, 
observed only slight predominance of maxillary involvement, and al- 
most an equal percentage of isolated and combined affections of the 
maxillary and mandibular branches. In the author's series, tlie disease 
was confined to the inaxillaiy nerve in 36 instances, to the mandibular 
nerve in 31 instances, and the two branches were simultaneously iuvolvixl 
in 21 instances. In 40 additional cases, eolleeted from the lit<*rut.ure, the 
two branches were about equally involved, and both nerves were affected 
at the same time in 10 cases. 

Neuralgia of the Mandibular Nerve. — ^This, the largest of the three 
divisions of the fifth nerve, consists of three impoitant branches: the 
inferior dental, the lingual, and buccal nerves. Any one or all three 
branches may be the seat of neuralgia. The inferior dental nerve is 
affected about as frequently as the maxillary nerve; but pain in the 
lingual branch is comparatively rare. In the autlior’s series of cases it 
was involved 5 times, and almost always in conjunetiou with tlie dental 
nerve, lie has seen only one instance in which the disease was confined 
to the lingual nerve, and in this instance there was a definite trigger 
zone about the mental foramen. Bunting did not find it affected in any 
of his cases. 

It has been stated recently, that among the unpleasant consequences 
following division of the trigeminal motor root there is paralysis of 
the buccinator muscle. This muscle receives its innervation from the 
facial, or seventh cranial nerve, and although filaments of the hnccal 
nerve ramify through the substance of the muscle, no motor fibers are 
contributed to the muscle by this nerve. The buccal nerve is purely 
sensory, and innervates the mucous membrane of the che(»k; and its 
course may be roughly outlim‘d upon the face, by a line drawn from 
the tragus to the aitgle of the mouth, midway between the maxillary 
and inferior dental nerves. It is reasonable to suppose, then, that the 
buccal nerve might be subject to neuralgic affections, and upon one occa- 
sion the writer observed a patient who suffered from attacks limited to 
this nerve. The history and paroxysms were characteristic. She com- 
plained of pain in the cheek, and indicated an area upon the face cor- 
responding to the course of the nerve. An attack was almost invariably 
induced by touching the inside of the cheek with the tongue, and the 
pain seemed to be in the cheek rather than ui)on the surface. There 
had never been pain about the upper lip, nose, lower jaw, lip, or tongue ; 
nor was a paroxysm induced by irritating any of these areas. Since 
the pain seemed to be slightly nearer the upper than the lower part 
of the cheek, the attacks were thought to be due to involvement of the 
maxillary nerve, and it was accordingly injected with alcohol. Complete 
anesthesia was obtained in its entire distribution, but unfortunately 
the pain persisted, and the writer concluded that the affection might 
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located in the buccal nerve. An injection was then made at the foramen 
ovale. This was followed by complete relief and anesthesia of the 
mucous membrane of the cheek, but the lower lip was only slightly 
numb and the tongue retained its normal sensibility. 

Neuralgia of All Three Branches . — Simultaneous involvement of the 
three trigeminal branches is, with the exception of supra-orbital neu- 
ralgia and the bilateral affection, the least frequent clinical manifesta- 
tion of the disease. It is even more exceptional to find the entire 
trigeminal area affected in the beginning, and Sicard states that: *‘A11 
neuralgia which affects at its very beginning all three branches is not 
essential neuralgia.’^ In the 335 cases of trigeminal neuralgia col- 
lected from the literature, there are only 28 in which all three branches 
were affected; and to these may be added 4 from the author’s personal 
records. 

Diagnosis. — Trigeminal neuralgia, in its major form, is a distinct 
clinical entity. The diagnosis rests entirely upon the clinical symptoms, 
of the disease, and the inability to demonstrate any general or local 
condition upon which they depend. There should be no difficulty in 
recognizing the disease if the following essential features are observed: 
(1) The disease rarely begins before the age of thirty. (2) The patient 
usually has the appearance of general good health. (3) The pain must 
be of short duration; it must follow the anatomical distribution of 
the affected nerve; and it is of sudden onset, paroxysmal, and sharp, 
shooting in character. (4) Complete freeilom from pain during the 
interval between the attacks, and the sudden cessation of the attack. 
(5) The attack is usually started by some form of peripheral irritation, 
though it may occur spontaneously. (6) The manner in which tlie 
patient indicates the seat of pain, or his unwillingness to do so. (7) 
There is no loss of sensation in any part of the trigeminal area. 

Not infrequently, obscure painful affections of the fifth nerve are, 
from carelessness or inexperience, incorrectly diagnosticated as major 
neuralgia. It is, therefore, etpially important that the physician should 
train himself to recognize what is not trigeminal neuralgia; and if any 
one of the following negative statetuents is regarded, it may be of serv- 
ice in the process of exclusion: (1) Any pain in the face which begins 
as a dull ache, increasing in intensity and gradually subsiding, although 
it may occur in paroxysms, is not trigeminal neuralgia. (2) Any pain 
in the face of more than two or three minutes’ duration is, as a rule, 
not trigeminal neuralgia. (3) If there is any doubt in the patient’s 
mind as to the location of the i)ain, or if the pain is so diffuse that its 
location cannot be definitely indicated, it is not major neuralgia. (4) 
Assuming the physician’s knowledge of anatomy to be accurate, should 
the location of the pain be so indefinite that a decision cannot be 
reached as to which branch is involved, it probably is not trigeminal 
neuralgia. (5) If during a paroxysm, the patient can assume an in- 
different attitude toward the situation, or if the attack can be aborted 
by any mental process, it is not trigeminal neuralgia. (6) Pain in the 
face associated with involvement of other cranial nerves is not major 
neuralgia. (7) Trigeminal pain accompanied by diminution or loss of 
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eutaneous sensation in any part of tbe fifth nerve is not genuine neu- 
ralgia. 

Dippebentul Diagnosis. — In the typical disease there should be no 
difficulty in making a diagnosis, for the major attack resembles notiiing 
else. Perhaps the more frequent error, therefore, is made in diagnos- 
ticating all varieties of face pains as major neuralgia, rather than in 
diagnosticating the genuine attack as some other disease ; and, no doubt, 
the greatest difficulty is experienced in the differentiation of the sev- 
eral types of trigeminal pain to be described in the following para- 
graph as: 

Minor Neuralgias of the Fifth Nerve . — To this class belong most of 
the face pains accompanying diseases of the teeth, orbit, sinuses, ear, 
nose, and antra, and the painful symptoms associated with intra- and 
extracranial new growths, Meckel’s ganglion syndrome, sypliilis of the 
fifth nerve, and herpes facialis. Trigeminal pains arc sometimes com- 
plained of in tabes dorsalis, multiply sclerosis, disease of tlic optic 
thalamus and other central lesions; but those pains are generally so 
unlike those experienced in neuralgia and so readily distinguisluu! by 
their associated symptoms, that they maj^ not properly be referred to 
as minor neuralgias. Space will not j)ertnit a full dis(*ussiori of the 
differentiating features of each of these conditions, and though they 
may exhibit features which resemble the major attack, there is gen- 
erally some atypical or additional symptom which enables one to con- 
clude that the attack is not genuine. Not infie(; jcntly, tlicre is <liminu- 
tion or loss of sensation in the area of the affected nerve, and Dana is 
of the opinion that progressive loss of. sensation in the trigeminal re- 
gion is usually unaccompanied by severe pain. This, however, is not 
uniformly true, for the writer lias record<Mi an instance of progressive 
syphilitic paralysis of the fifth nerve in which lo.ss of sensation was asso- 
ciated with excruciating i)ain. In many instanc(‘s a local disorder is dem- 
onstrable, but occasionally the pathological condition may be obscure. It 
is then wiser to regard the condition as a minor neuralgia, and await 
further developments before resorting to minor or major operations 
upon the trigeminal nerve. 

Ilemicrania in which the gastric and ocular symptoms are wanting 
may sometimes be confusing, and is occasionally mistaken for supra- 
orbital neuralgia; but in liemicrania, the duration, character, and dis- 
tribution of the pain, the history of a similar disorder in the family, and 
the periodicity of the attacks should enable one to differentiate the 
two conditions. 

The psychalgias of hysteria and the minor neuroses are sometimes 
mistaken for major trigeminal neuralgia, and the writer knows of several 
instances in which these affections have been treated by minor or major 
surgical operations upon the trigeminal nerve without securing the 
slightest relief. These neurotic individuals generally give a history of 
a preceding nervous collapse or general ill-health, associated with or 
followed by pain in some part of the trigeminal area. Pain finally be- 
comes the dominating symptom, and tbe patient seeks relief in ill-advised 
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operations upon the teeth, nose, or pharynx. The painfulness of the 
operation is added to the preexisting pain memory, and finally a diag- 
nosis of trigeminal neuralgia is made. There is another type in. which 
the operation furnishes the mental nucleus of a subsequent psychalgia 
in those of the neurotic temperament. A minor surgical procedure or 
repeated painful treatments are resorted to for the relief of some simple 
affection of the head. Treatment is discontinued, but a vague indefinite 
pain persists. The neurosis asserts itself; apprehension and doubt 
arise ; permanent damage is suspected ; and a full-grown psychalgia de- 
velops. Hate, fear, and malice are liberally distributed upon the phy- 
sician and all the circumstances associated with the operation. A careful 
inquiry, then, into the origin of the psychalgia, the long duration of 
the attack, and its subjugation to appropriate psychic measures serve to 
distinguish it from major neuralgia. 

Complications and Sequelae. — ^Trigeminal neuralgia does not pre- 
dispose to any other disease, but the difficulty experienced in eating may 
lead to gastro-intestinal disturbances, malnutrition, and, in some cases, to 
extreme emaciation. Usually, the intervals between attacks are of suf- 
ficient duration to permit the reestablishment of such functions as 
may have suffered during a prolonged series of paroxysms. It is claimed 
that pain is an important factor in the development of arteriosclerosis, 
and many 'neuralgic patients exhibit variable degrees of arterial thick- 
ening or hypertension. 'Whether the arterial changes are primary or 
secondary is still a matter of dispute, and those who regard them as 
primary, argue that trigeminal neuralgia rarely begins before the de- 
generative period of life. 

Long suffering is rarely endured without a degree of mental and 
moral disorganization, and the neuralgic patient has sometimes sought 
relief in self-destruction, although the percentage of suicides is com- 
paratively small. Peet, however, claims that it is greater ' than the 
mortality from the major operation. The author has not known the dis- 
ease to terminate in this manner, and it is surprising how few patients 
exhibit even a moderate degree of depression. S. Fothergill has de- 
scribed melancholia and mania as rare complications, and morphinomania 
has been recorded in a few instances. 

The vasomotor and secretory symptoms accompanying the attack 
are sometimes said to persist during the interval between -paroxysms, 
and may therefore be properly referred to as complications. Among 
these, Rose has observed permanent inflammatory hyperplasia of the 
lips, cheek, tongue and floor of the mouth; and, occasionally, the skin 
upon the affected side is said to become thin, shiny, glossy, and atrophic 
from violent friction and the use of local applications. The tongue, 
upon the affected side, is sometimes coated or even furred, and Anstie 
concluded that the changes were trophic, or perhaps due to the fact 
that the affected side of the mouth is not used in chewing. Conjunc- 
tivitis, comeal ulcers, frontal periostitis, unilateral lacrimation and 
sweating, nasal flux, impaired hearing, defective taste, transitory blanch- 
ing of the hair, paralysis of the third nerve, and erysipelas have been 
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described as complications of the disorder. Trophic retinal changes, 
facial paralysis, and spasms of the muscles of the jaw and neck have 
also been added to the clinical picture; and Patrick states that in one 
of his cases the teeth dropped out after the onset of the neuralgia. 

Association with Other Diseases. — Major neuralgia is rarely asaoci* 
ated with other diseases, but Dana and Putnam have attached special 
importance to its occurrence in conjunction with migraine. The two 
diseases sometimes occur together, and not infrequently a history of 
migraine may be obtained in the patient or in a relative, but the rela- 
tion between the two is doubtful. Malaria has been thought to lie a fre- 
quently associated disease, but the writer ]u*vcr saw a case of genuine 
neuralgia in which the history or symptoms indieat«Ml the presence of 
malaria, or in which tlic plasraodium could be demonstrated. Anstie, in 
his Lettsomian lectures, states that neuralgic patients are particularly 
susceptible to erysipelas, and that be has observed this disease in asso- 
ciation with trigeminal neuralgia. One^of tlie writer’s jiatlenls also gave 
a history of the development of typical major neuralgia immedialely fol- 
lowing recovery from erysipelas, but the relation between the two dis- 
eases is probably coincidental. Robinson records a case of trigeminal 
neuralgia associated with Meniere’s disease, and tlie author has seen a pa- 
tient, with neuralgia on the right side of the face, in whom the attacks 
were frequently either preceded, associated with, or followed by the 
typical symptoms of Raynaud’s disease in the right arm. Trigeminal 
neuralgia and the neuroses are sometimes said to ho associated, but 
the neuralgic patient is only slightly more neurotic than the average 
individual, and the relation between the two disease's is probably negligi- 
ble. Pyorrhea and syphilis may be coincidental infections, and a history 
of epilei)sy, the psychoses, or mental deterioration i.s said to have been 
obtained in a few instances. 

Treatment. — ^Dbugs. — ^Many unsuccessful efforts have been made to 
treat the disease by the use of drugHf and a great many medicinal sub- 
stances are recommended in the earlier literature of the disease. Quinin, 
arsenic, gelsemium, 'aconite, antipyrin, phenacetin, hemlock, cannabis 
indica, nitroglycerin, the bromids, the salicylates, strychnin, and castor 
oil are some of the more widely used preparations, and Tracy reports 
some success from the use of pilocarpin. Most of the so-called altera- 
tives and antispasmodics, the sedatives, and the analgesics have been 
administered with variable degrees of disappointment. Aconite lias, 
however, enjoyed a fair reputation among a small number of reputable 
physicians, and quinin is thought to possess particular virtue. Opium 
is mentioned only to be condemned. 

Those who have thought the disease to depend upon a form of 
intestinal intoxication have acquired a fondness for the use of castor 
oil in repeated and, at times, in heroic doses; and for a while the 
castor-oil treatment” was favorably regarded. Ilaraill and Patrick 
have reported some success with the method, and Moore recommends 
its use in a modified Towns-Lamhert course of therapy. He begins 
with a dose of blue mass, or compound cathartic pill, and an enema* 
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Atropin is then given every two hours until the physiological effect is 
obtained. Following the sixth dose of atropin, four to eight ounces of 
castor oil are administered, and repeated in from eight to twelve hours. 
After thirty or sixty hours of this combined atropin and castor-oil 
dosage, mucus is said to appear in the stools, and the atropin is then 
discontinued ; but the oil is given twice daily for two days, and there- 
after every other day for a week. During the treatment, the patient is 
kept comfortable by the use of analgesics, although it is claimed that 
the paroxysms begin to diminish in frequency and intensity after the 
third day. 

Until within the last decade, strychnin was widely used with un- 
questioned success in a few instances, and with a certain degree of 
relief in a fair proportion of cases; and there are to-day some physi- 
cians who, in spite of the more modern methods of treatment, prefer 
to give the patient the benefit of a thorough course of strychnin therapy 
before resorting to other measures. In 1896, Dana reported that a 
certain number of cases of trigeminal neuralgia were curable by a method 
of treatment which he then introduced, with acknowledgment of his 
indebtedness to Dr. G. R. Elliot for suggesting the use of strychnin. 
The method consists of three essential procedures: (1) the hypodermic 
injection of massive doses of strychnin; (2) the administration of potas- 
sium iodid and tincture of iron; and (3) rest in bed, light diet, and 
diuretics. He cautions that the treatment admits of no halfway meas- 
ures, and to be effective it must be given in full. The strychnin is 
given in single daily doses, beginning with 1/30 grain (0,002 gram), 
and increasing slowly, until by the fifteenth or twentieth day from 1/6 
to 1/4 grain (0.0108 to 0.016 gram) is administered, although few pa- 
tients can tolerate more than 1/5 grain (0.013 gram). This maximum 
dose should be continued for a week or ten days, and gradually reduced, 
so that by the end of the fifth or sixth week the initial dose is resumed. 
Potassium iodid, grains v (0.324 gram), together with tincture of iron, 
minims v (0.30 c.c.), are given three times daily, and both are increased, 
until grains xx (1.3 grams) of the iodid and minims xxx (2.0 c.c.) of 
the iron are being taken. Nitroglycerin is sometimes added to the potas- 
sium iodid. Rest in bed for four weeks is insisted upon, and two weeks 
more are usually required for a gi’adual return to mental and bodily 
activity. Should the pain return, the treatment is promptly resumed. 

It is claimed that the larger doses of strychnin have an anodyne 
effect in which the patient is quieted for hours, but that sometimes the. 
pain is temporarily aggravated. Robinson confirms the latter observa- 
tion and accordingly condemns the use of strychnin. Dercum, how- 
ever, in discussing this subject before the Philadelphia Neurological 
Society, 1914, spoke favorably of the use of strychnin, and it has been 
used by others with a measure of success. Since many of the writer’s pa- 
tients had already been subjected to a course of strychnin, and because of 
preference for other methods of treatment, the writer had no experi- 
ence with Dana’s method. It* seems, however, that in early cases, or 
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as a temporary measure until other procedures can be employed, it 
may be adopted with some degree of confidence. 

Electricity. — ^Attempts have been made to introduce a solution of 
the medicinal substance into the offending nerve by ionisation br elec- 
trolysis according to the method advocated by Le Due ; and Turner re- 
cords the successful use of this method in six cases. Quinin or the 
salicylates are the drugs usually employed ; and the positive electrode, 
wrapped in absorbent cotton, is dipped into a solution of the desired 
drug and applied over the exit of the nerve. The current is then grad- 
ually increased to as much as ten milliainperes, and allowed to flow 
from ten to twenty minutes, when it should be gradually withdrawn. 
The writer has used the method in one instance of supra-orbital pain with 
gratifying results, but has had no experience with it in major neuralgia. 

Electricity, in the form of the x-ray, high frequency currents, the 
galyaxiic current, and the violet-ray, has also been employed, and it is 
said to bt? of some value as a means of temporary relief. Wolf claims 
to have had a measure of success, in certain types of neuralgia, from 
thermopenetration or diathermia w’itli the high frequency currents. At- 
tempts have also been made to destroy the nerve by the electric cautery, 
according to the method of Tansinij and in the record of seventeen 
cases treated in this manner a period of relief, ranging from two to 
nine years, is said to have been obtained. Six additional cases have 
been treated by d'Este, who remarks that the ganglion may also be 
successfully cauterized. The method .consists of pulling the nerve out 
of the foramen, introducing the electric needle into the canal, and 
allowing the current to flow from 5 to 10 seconds. 

Local Applications. — Although it has been stated that patient 
who has been nibbing the face with liniments has something besides 
the major neuralgia,’’ the earlier literature of the disease contains 
many references to the use of local applications. S. Fothergill recom- 
mends r. novel and ludicrous method of local treatment when he advises 
that ^‘the steaming entrails of a young pigeon be throwm into the face 
of the sufferer.” (No ‘doubt an effective measure in cases of hysterical 
psychalgia!) Of the more modern methods, blisters, liniments, hot air, 
ethyl chlorid spray, and whisky, held w’ithiu the mouth, have been tried 
with uniform disappointment; and one patient infonnwl me that whisky 
invariably induced an attack. Massage and hydrotherapy in the form 
of sulphur baths or as Nasmyth suggested, dashes of cold water against 
the face until the teeth chatter, have been resorted to unsuccessfully. 
Climatic conditions, especially low altitudes and inland moderate tem- 
I)eratures, have received but little recognition. 

Treatment op Mp:ntal Condition. — The mental condition of the pa- 
tient may be either harmful or beneficial. Prom the earlier writings 
up to the present time it has been conceded generally that worry, shock, 
anxiety, grief, and deep emotions have a harmful effect upon the dis- 
ease, and not infrequently induce the paroxysm when once the disease 
is established. On the other hand, neuralgia is said to have been re- 
lieved by mental diversion. Bose states that cases are on record in 
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which a sudden cure has followed the reception of some unexpected 
mental or physical shock; and S. Fothergill records an instance in. 
which a cure followed an interesting game of cards. It seems, how- 
ever, that in such cases the diagnosis of major neuralgia is questlonahle. 
Hypnotism and animal magne^m were also advocated by earlier 
writers. 

Injkctionh into Nebve Trunk. — ^With the exception, then, of strych- 
nin, castor oil, and cltHJtricity, the medical treatment of the disease is 
largidy of hi.storical interest only, and the necessity for snrgical in- 
terference or the adoption of measures directed toward the interruption 
of the ncrA’(? impulse is recognized by all who have had any experience 
with genuine major neuralgia. The majority of the author’s patients 
had previously been treated by tho various medical procedures with nui- 
formly unsatisfactory results; and among his records are the histories of 
those wdio have tried strychnin, castor oil, gastric lavage, electricity, cli- 
mate, spas, hydrotherapy, osteopathy, the various tonics, stxlatives, mor- 
phin, aud (^hristian Science. 

This general inefficiency of most drugs soon led to the early adoption 
of various minor surgical measures, and finally to the more extensive 
operations of Rose, Hartley, Krau.se, Keen, (’ushiiig, and others. The 
temporary relief obtained from the minor nerv^e operations, aud the 
earlier high mortality following the ganglion operation have been con- 
stant stimuli in the search fm' a simple but efTectivc metiicHl of treatment. 

Within the jmst fifteen years, the injfvtion of physical or chemical 
substances into the nerve trunk, aud more recently into the gasserian 
ganglion, has occupied an important jiositiou in the treatment of the 
disease. At first the injeertions w’cre made into the exposed nerve or 
ganglion, but a technic, has since been ]M*rf(‘ctcd by which the injection 
may lie made without exposing the ^ngiion or its branches. 

Two classes of substances liave been injoctiHl. First, those by which 
it was hoped to secure dissociation of tlie nerve fibers without neces- 
sarily destroying them ; aud for this purpose air, serum chlorure, serum 
glucose, fibrolysin, cocain, methylene, strychnin, adrenalin, and mag- 
nesium sulphate hav <5 l>eeii used. Sicard has found tliat the duration 
of relief following these injections varies from a few days to a few weeks. 
Secondly, destruction of the nerve fibi'rs and subsequent Wallerian de- 
generation have been aecomplished by the injeetion of substances usu- 
ally employed to ‘‘fix” the nerve. Of these the more important are 
osmic acid, the chromates, glycerin, formal, the salts of quinin, car- 
bolic acid, chloroform, ether, and alcohol; and wliile all of these pro- 
duewl the desired effect, many' of them were followed by local necrosis and 
wertV abandoned. Alcohol, however, seems to have stood 

the test of time, anofl has become generally adopted as a substitute for 
all forms of periphel-al operations. 

Since the iutr(»duc I903 of SchloBser’s teohnio of injecting al- 

cohol, this method, vyith its several modifications, has supplanted all 
others. Its value has been attested to by the experiences of Levy and 
Baudouin, Sicard, Harris, Kiliani, Ostwald, Hartel, Patrick, Grinker, 
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and many others in* ^ia country and abroad. Space will not {Hermit 
a full review of the development of the method^ or the ex]>o.sition of a 
technic in which special training and skill are essential. In an earlier 
pai>er upon this subject, the author has given an account of the an- 
atomical and clinical results following the injection of alcohol; ainl a 
good account of Schlosser's technic will be found in the writings of 
1/Cvy and Baudouiii, Patrick, and Harris. It is important that something 
more than a mere literary knowledge be obtained; and it is strongly 
advised that the neceasary skill and eontidcncc be acquired in the an- 
atomical laboratory before an attempt is made to treat the living sub- 
ject. For these reasons, only such knowledge as may be nceessary to 
enable the practitioner to form an intolligeiit eoneeplion of the pro- 
ctrdure will be discussc*d in this chapter. 

ScJilosser, an oplithalmologi.st, found that the sulicutuncous injection 
of 70 to 00 per cent, alcohol into the supra-orbital iktvc in\mcdiatcly re- 
lieved the neuralgic attacks confined to tliis nerve, and similar injections 
at the infra-orbital and mental foramina pnuluccd (‘(pially good rcHults, 
lie subsequently developed a technic whereby the injection could be 
made with a long graduated needle, and without a eutliiig operation, 
into the trunks of the individual branches of the fifth nerve as they 
make their exit at the base of the skull. By this means the chemical 
destruction of the nerve was accomplished at a point much nearer its 
ganglionic origin, and, therefore, more lasting relief was to be expected. 
It was soon found, however, that the tleep injection of the ophthalmic 
m*rve, because of its proximity to the orbital contents, was entirely too 
hazardous even when practiced by the most skillful; and it has since 
Wn abandoned. In many instances Reliliisser thought it a<lvisable to 
give both the superficial and deep inject ioji to make sure that the 
otTending nerve bad been snecessfully treated. Several nual itiealions 
of his original technic have since been devised, and the injecting fluid 
has also been slightly altered according to tlu^ preference of the in- 
dividual operator. l*erhaps the most widely used incth<Ml is that de- 
scribed by Levy and Baudouin, and while simple ethyl alcohol of the 
pereentage mentioned is quite effective, chloroform, ether, adrenalin, 
and other substances have been added to the mixture. 

7' he Injection . — With the patient lying down, and preferably in a 
hospital, the area selected for introducing the nee<]le is painted with 
iodin, and rendered ane.sthetie wdth the ethyl ch lurid spray, or by 
infiltration wdth Schleich^s solution, novocain, or stovain. All the neces- 
sary aseptic precautions are to be ol^served throughout. 

The treatment is neces.sarily painful, but probably not more so than 
a severe paroxysm of neuralgia. Some patients complain of a disagree- 
able boring, grating sensation caused by the needle as it passes through 
the soft parts and against the Ijony surfaces ; but this can be diminished 
to some extent by the fractional in.stillation of novocain as the needle 
is introduced. Various attempts have been made to render the treat- 
ment more endurable, and it occasionally becomes necessary to resort 
to general anesthesia. Ether, chloroform, and nitrous oxid have been 
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used, but Sicard correctly condemns their habitual employment, since 
it is essential to have the patient’s cooperation throughout the injection. 
The author has never found it necessary to produce general anesthesia, 
and, upon one occasion, made a successful injection o| the gasserian gan- 
glion in which the pain was so slight that there was no indication of the 
accuracy of the injection until the characteristic trigeminal anesthesia 
developed. Should the technic become so perfected as to guarantee 
accurate direction of the needle without the assistance of the patient, 
a general anesthetic may be more largely administered. Pollock and 
Potter, and Howell, from a series of fluoroscopic studies, claim to have 
attained this degree of accuracy. 

With the injection of the alcohol, and sometimes before, if the needle 
is actually within the nerve trunk, there is a sharp attack of pain 
throughout its distribution resembling the paroxysms with which the 
patient is already too familiar. This is followed by immediate relief 
of pain, and the development of anesthesia or a sense of swelling in 
peripheral distribution of the injected nerve. The loss of sensation per- 
sists for several months; but a return of sensation does not necessarily 
indicate an immediate recurrence of the paroxysms. Tactile sensation 
is the first to return, then thermic, and, lastly, painful impressions. 

Accidents Following Injection . — A successful injection should result 
in no serious consequences, and the author knows of no fatality except 
in Hartel’s case, which was said to be due to careless technic. Minor 
unpleasant effects have, however, been observed, but most of them are 
temporary, and many may be avoided as the technic of the operator 
becomes more skillful. Not infrequently during the injection, or upon 
withdrawing the needle, hematoma has developed. In some cases it 
may be extensive, and discolor the skin as far as the clavicle, or com- 
pletely close the eye for a week or more; but ordinarily, there is no 
hemorrhage or it is limited to the soft parts of the cheek or orbit, and 
is more likely to occur in injections of the maxillary nerve than when 
the third division is injected. The blood is finally completely ab- 
sorbed without doing any permanent damage. Nasal or pharyngeal 
hemorrhage has sometimes followed too deep a penetration when inject- 
ing the second or third divisions, t'are should be taken to avoid in- 
jecting the alcohol into a vessel because of the likelihood of thrombus 
formation, and Sicard describes such an accident with resulting gan^ 
grene. Temporary ocular palsies, facial paralysis, erysipelas, stiffness 
of the muscles of mastication, and sloughing of the soft parts, have 
been recorded among the accidents following injection; but none of 
them are said to be permanent. Facial paralysis and erysipelas are 
obviously due to errors in technic, although it is stated that erysipelas 
may sometimes be a mere recrudescence. Increased lacrimation, exces- 
sive nasal discharge, and loss of taste upon the anterior part of the 
tongue have been observed after injection of the third branch. 

Duration of Belief . — ^Much of the adverse criticism concerning the 
injection of alcohol is to be attributed, then, to the painfulness of the 
treatment, the uncertainty of success at any one treatment, the unpleas- 
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ant consequences exp^nenced by those unprepared to perform the 
operation, and the necessity of repeated injections. The duration of 
relief varies within wide limits, and depends upon the character and 
accuracy of the injection. The freedom from pain following a super- 
ficial injection varies from a few weeks to a month or two, although 
the writer has known such an injection to give relief as long as seven 
months. A successful deep injection is almost always followed by com- 
plete relief for a period of months or years. In the majority of cases, the 
treatment is effective for about eighteen months, though it is not uncom- 
mon to secure much longer intervals. One of the writer ^s patients was 
relieved for seven years, and an instance has been recorded in which the 
pain had not recurred after an interval of ten years. Sieard states that, 
in many hundred injections, he knows of only two instances in which the 
treatment failed, and in one of the writer’s patients the result was un- 
satisfactory after two attempts to inject the nerve. Beckman found that 
in a series 'of cases treated by injection, neurectomy, and the ganglion 
operation, there was slightly longer relief after the injection than after 
neurectomy. The average duration following injection was 9,4 months, 
and the longest five and a half years. After neurectomy, the average 
relief was 8.4 months, and the greatest duration only two years. Payne 
records a case in which there was freedom from pain for three years after 
a deep injection. Perhaps the early recurrence in some cases may be due 
to incomplete injection 6r to the presence of an untreated dolorgenetic 
zone in an area adjoining that innervated by the injected nerve. 

It is generally believed that a repeated neurectomy is seldom as 
effective as the first operation, and a similar opinion has been expressed 
concerning the injection of alcohol. Frazier, Peet, and others who ques- 
tion the value of repeated injections, maintain that alcohol, in time, 
loses its efficiency. The writer, during his earlier experience, was inclined 
to hold the same opinion. A patient, in whom the mandibular nerve 
was first injected in 1910, was relieved for ten months. Upon the re- 
turn of pain, many attempts were made to reinject the nerve; and al- 
though the treatments were frequently followed by the characteristic 
sensory changes indicating a successful injection, pain was never relieved 
for more than a few weeks. At first, the author attributed these repeated 
failures to the inaccuracy of technic ; but, later, began to think that the 
alcohol had actually ^ lost its neurolytic property. Dr. Finney, then, 
resectioned the inferior dental nerve and injected the central stump 
with alcohol. This relieved the paroxysms for about six months, al- 
though there was no anesthesia of the lower lip. With the recurrence 
of the attacks, the patient again insisted upon injection, and contrary 
to the writer’s better judgment, and with confidence largely destroyed, 
he was persuaded to comply with the request. Repeated attempts re- 
sulted in so many failures, but finally, an injection was made which re- 
sulted in a period of relief equal to that following the first treatment; 
and his earliep belief that the repeated failures were due to faulty technic 
Mid not to the diminishing effectiveness of the alcohol was reestablished. 
Neither before nor imce has the writer encountered a similar experience, 
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and he is confident, from having performed many repeated injection^, 
that if the treatments are accurately executed the results are entirely 
satisfactory. 

Not infrequently the advice of the family physician is sought in 
making a choice of neurectomy or alcoholic injection; and from the 
evidence accumulated within the past ten years, there should be no 
hesitancy in accepting the injection of alcohol in preference to all othef 
methods of peripheral operation. It has stood the test of time ; the dura- 
tion of relief is equal to, if not greater than, that following neurectomy ; 
it possesses the advantage of being successfully repeated in the vast 
majority of instances ; and it is quickly performed. General anesthesia 
is not necessary; the patient need not be in the hospital more than a 
few days; relief is certain when the nerve is accurately injected; and 
as the technic of the operator becomes more nearly perfect, the proba- 
bility of relief at the first injection can be promised with greater 
assurance. If the attacks are confined to the supra-orbital nerve, neu- 
rectomy is the more desirable procedure, although almost any form 
of peripheral operation upon this nerve is frequently disappointing. 
The author has seen supra-orbital neuralgia treated by both methods, and 
seen both methods fail ; but occasionally, relief for many months may be 
secured by the injection of alcohol at the supra-orbital notch. 

The inevitable recurrence after all forms of peripheral operation, 
and the increasing confidence in the effectiveness of alcohol soon led 
to the hope, and final successful accomplishment, of injecting alcohol 
directly into the gasserian ganglion without exposure, and without a 
cutting operation. Subcutaneous injection of the ganglion was first 
performed by Taptas, and later by Harris, Gr inker, Vaughn, Robinson, 
Dorrance, Payne, Hamill, Howell, Hirschel and others. A full de- 
scription of the technic will be found in the writings of Harris, and 
in the subsequent publications of Hartel. Beckman and Peet are of 
the opinion that the operation is extremely hazardous, while Frazier 
cautions that ‘Hhe incidence of corneal complications, apart from in- 
juries to the abducens and oculomotor ifeves is not small. This, he 
thinks, makes the ganglion injection prohibitive. The author ^s experi- 
ence does not confirm this opinion ; but there is no question that injection 
of the gasserian ganglion should never be attempted by any one who is 
not thoroughly trained to perform the operation. 

Continued experience with this method of treatment has not contra- 
dicted the conclusions expressed by the writer in an earlier publication on 
this subject, and he may, therefore, be permitted to refer to them indi- 
rectly here. In a large percentage of skulls, the gasserian ganglion 
may be injected through the foramen ovale according to either the 
method devised by Harris, or the one suggested by Hartel. Alcohol 
destroys, permanently, those nerve-cells into which it is injected. It is 
not only possible, but practicable, to partially inject the ganglion, and 
thus avoid, in suitable cases, permanent injury to the cells whose axones 
innervate the cornea. In none df the author ’s cases did keratitis develop, 
although partial loss of comeal sensibility has repeatedly been obtained. 
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Even eom|ilete com^l insensibility is frequently transitory, and of 
shorter duration than the cutaneous anesthesia. The duration of relief, 
following injection of the ganglion, depends upon the completeness with 
which the ganglion has been indltrated, and the percentage of cells 
which have been permanently affected. Although it is impracticable 
to destroy the entire ganglion at any single injection, repeated in- 
jections should insure permanent relief. The probability of regeneration 
of the motor fibers is greater after injection than after any surgical 
procedure in which the motor-root has been destroyed. The longest 
relief obtained in the writer’s series of cases is now six years, and in only 
four of the thirty cases have there been recurrences. Injection of 
the ganglion, or deep neural injections do not preclude later surgical 
intervention should it become desirable. 

The application of the injection method of treatment has, however, 
its limitations, and a word of caution should be given to those who. 
entertain the belief that, if alcohol will relieve major neuralgia, it ought 
to relieve every trigeminal pain. The minor neuralgias, and particularly 
the psychalgias, are rarely benefited by any peripheral nerve opera- 
tion, and the injection of alcohol in such cases usually results in physical 
discomfort and failure to relieve the pain. A striking example of such 
misdirected therapy was recently obtained from one of the writer’s 
patients. A young woman with marked psychoneurotic symptoms 
of fifteen years’ duraticjn, experienced a dull continuous pain in the 
left maxillary area, following the death of a parent. The usual nasal 
operations, irrigations of the antrum, and intranasal injection of 
Meckel’s ganglion were resorted to without relief. Her physician then 
injected the gasserian ganglion with alcohol and secured complete tri- 
geminal anesthesia, but no alleviation of the pain. Sleep then became 
disturbed by dreams of the various operations she had undergone; the 
paroxysms were intensified, and invariably associated with a definite 
group of past experiences connected with the death of her parent. A 
“rest cure” was prescribed, and during the course of treatment there 
was no time, even at* the height of a violent exacerbation, when the 
pain could not be relieved by appropriate psychotherapeutic measures. 
Surprisingly enough, the physician who performed the injection in this 
instance has since published an article advocating the injection of al-. 
cohol into the gasserian ganglion as a means of securing trigeminal 
anesthesia preparatory to the performance of minor nasal and pharyn- 
geal operations! Under local anesthesia, thus induced, he removed the 
tonsils, performed two minor nasal operations, and evacuated an alveolar 
abscess. It is hoped that the procedure will not become generally 
adopted.* 

Surgical Treatment. — The only surgical procedure worthy of con- 
sideration is the removal of the gasserian ganglion, or avulsion of its 
sensory root. Other surgical measures, such as nerve stretching, neu- 

* The Autiior referred to in the above paragraph has since contributed a second 
paper upon i^ection of alcohol into the gasserian ganglion in which an extensive use 
of tile operation is reeommended. 
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rectomy, and neurotomy, have 1)660 almost entirely super^ed liy ^ 
cohol injection; and ligation of the common carotid artery and geneml 
blood-letting are of historical interest only. Eosenthal has recently re- 
ported seven cases of trifacial neuralgia and other head pains sucew- 
fully treated by removal of the appendix. 

Choic® op a Method of Treatment. — Except as a temporary, pal- 
liative measure, or until other means may be procured, treatment hy 
drugs, electricity, and local applications is generally useless. A de- 
cision must then be made between injection with alcohol and the major 
surgical operation. Selection of the major operation is influenced, to 
some extent, by the surgical inclination of the physician, the greater 
assurance of permanent relief from the radical operation, the skill of 
the available surgeon, and the clinical conditions of the individual case. 
If injection is decided upon it must then be determined whether it 
shall be superfirial, deep, or ganglionic. 

Since the majority of patients affected with the disease are within, 
the fourth or fifth decade, age alone does not ordinarily enter into 
the choice of the measure to be adopted. In the younger patients, how- 
ever, who have the prospect of a longer life with repeated recurrences, 
especially if more than one branch is involved, it is advisable to 
resort to the major operation; but injection of the ganglion may be 
recommended, provided the mandibular nerve is one of the affected 
branches. If, however, the disease is confined to the first and second 
divisions, the major operation should unhesitatingly be advised; since, 
under these conditions any attempt to inject the ganglion must neces- 
sarily expose the uninvolved mandibular nerve to a certain amount 
of damage. There is also a small percentage of skulls in which the 
foramen ovale cannot be entered, and failure to inject the ganglion 
would not only result in failure to relieve the pain, but might initiate 
paroxysms in the unaffected third division. Should the patient refuse 
the major operation, a deep injection of the second branch and a 
superficial injection of the supra-orbital nerve may be made. 

In those of advanced years the situation is different. If there are 
bodily infirmities which increase the risk of the major operation, in- 
jection of the ganglion, in suitable cases, should be the method of 
choice; although such a patient can usually be kept fairly comfortable 
throughout his remaining life by deep nerve injections alone. Age and 
infirmity, in the author's experience, have been no contraindication to 
treatment by injection, and the author recaUs a patient, 79 years of age, 
who had marked arteriosclerosis, high blood-pressure, hypertrophic cir- 
rhosis of the liver, aortic insufficiency, and chronic interstitial nephritis 
upon whom a successful injection was practiced without the least un- 
pleasant consequences. 

Every patient should be given the privilege of chosing an injection 
before resorting to more radical measures, for it in no way precludes 
the kter adoption of the major operation. The author’s custom has been 
to state frankly to the patient at ithe outset, the four methods of t^t- 
ment: drop, deep injection of; alcohol, alcoholic injection of the 
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ganglion^ Itnd th^ intriacranial operation. An explanation of the prob- 
able r^nlte to be expected from each method is then, made, and the 
patient is allowed to make his choice. 

In the bilateral afiEectioh, injection of the ganglion has distinct ad- 
vantages over all other methods. In performing the major operation, 
the motor root is not infrequently included in the avulsion j and unless 
every assurance can be given that the motor fibers will not be dam- 
aged, bilateral avulsion is inadvisable if not impracticable. It might 
be suggested that the operation be performed in two stages, and if 
there is no indication of injury -to the motor root at the first opera- 
tion, the opposite side may then be treated. If, however, the motor 
root has been torn, regeneration of its fibers is, under these conditions, 
extremely improbable and precludes the possibility of a second operation 
for the untreated side. Injection of the ganglion seems to obviate 
this difficulty. Although the motor fibers may be destroyed by the 
injection, ‘the neurilemma remains intact; the motor nucleus is not 
affected, and regeneration is almost certain within six or eight months. 
During the period of regeneration, a deep injection of the second divi- 
sion and superficial injections of the first and third divisions may be 
made upon the opposite side; and upon recovery of motor function to 
the side first injected, the opposite ganglion may be treated without 
risk of complete motor disability. 

Prognosis. — Trigeminal neuralgia is a chronic disease ; it is not self- 
limited and shows no tehdency to spontaneous recovery, although Dana 
is of the opinion that the natural duration of the affection is from 6 to 
12 years. Kemissions of variable duration are, however, not uncommon ; 
but the paroxysms generally increase in intensity with advancing years. 
It is never fatal, and in no way shortens life. Suicide occasionally 
terminates the affection, and Fothergill states, with some skepticism, 
that Dr. Lawrence Bausch (1665), President of the Societas naturae 
curiosorum, is said to have died of the disease. 

Pathology. — No uniform, constant lesion has been described within 
the ganglion or its branches, w-hich serves to establish a pathological 
basis for the disease. The peripheral nerves, ganglion, sensory root, and 
motor nuclei have been studied by many competent observers, who 
have found various changes within the cells and fibers, but it is difficult 
to form an opinion as to the primary seat of the changes which have 
been described. Occasionally, the histological structure of the nerve 
and ganglion is said to be quite normal. Frazier is of the opinion that 
the lesion is essentially a sclerotic process within the ganglion, al- 
thou^ it is more generally believed that the disease is the result of a 
primary ascending neuritis. Spiller, in one of his earlier studies, ex- 
pressed this view, and stated that he has seen two instances in which 
the affection was thought to be secondary to diphtheria and erysipelas. 
Dana, Putnam, and Thoma have described thickening of the arteries, 
both within, the nerve trunk and within the ganglion, and have at- 
tached special importance to this pathological finding. The interpre- 
tation of pathological changes is, however, difficult because of the in- 
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frequency with which ganglia are obtained from patients who have 
not previously been subjected to some form of peripheral operation. 
Such studies have, however, been made by Spiller, who found some 
sclerosis of the intraganglionic vessels, and by Schwab, who observed 
marked cellular disintegration. 

The peripheral nerves have been examined by Dana, Putnam, Spjller, 
Thoma, Krause, and Hears, who have observed swelling of the axis 
cylinders and myelin sheath, slight round-cell infiltration, accumula- 
tion of myelin droplets by the osmic acid method, increase in connective 



Fjg. ]. — Cross-section of the Mandibular Nerve and Its Accompanying Blood- 
vessel IN Case op TRioEifiNAL Neuralgia. 

Chronic arteritis. Thickening and disintegration of the intima with involvement 
of the media. (Elastic tissue stain.) (X 100.) 

tissue, and obliterating endarteritis. The cause of these changes could 
not be determined; but since they were, in some cases, more intense 
at the periphery than about the ganglion, it was believed that the process 
was an ascending parenchymatous neuritis. The author examined a por- 
tion of the mandibular nerve, removed by Dr. Cushing, from a woman, 59 
years of age, who had been subject to neuralgia in this division for 
three years. There was no special thickening of the palpable arteries, 
but the systolic blood-pressure varied from 180 to 220 mm. Hg. The 
sections showed diffuse thickening of the vessels, obliterating endarteritis, 
and slight swelling of the axis cylinders; but there was no evidence of 
acute or chronic infiammation (Figs. 1 and 2). 

The gasserian ganglion examined by Head was so perfect that he 
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mad^ it in denioilstratiiig normal nerve-cells - while others have 

described changes, within the ganglion, varying from the most insig- 
nificant ehromatolysis to complete cellular disintegration and degen- 
eration of the intraganglionic fibers, Beckman studied six ganglia, 
removed at the Mayo ^clinic, and all showed marked evidences of inflam- 
mation, Spiller has recorded the changes observed in two ganglia 
removed by Dr. Cushing and seven from Dr. Keen’s clinic. Some of 
the specimens were only slightly altered ; but most of them showed thick- 
ening of the blood-vessels, cellular changes, swelling of the axis cylin- 
ders and medullary sheath, intense degeneration at the periphery of 



Fig. 2. — Cboss-sbction, .Mandibular Nerve in Case of Trigeminal Neuralgia. 

Except for occasional swelling of the axis-cylinders, the nerve appears to be quite 
normal. (Hemalnm-acidrfuchsin stain.) (X 300.) 

the ganglion by the Marchi method, and concentric deposits within the 
ganglionic substance. In one of the ganglia, the cell changes were 
intense, and in another there was almost complete vascular occlusion. 
Rose has made similar observations, and Schwab attaches special im- 
portance to perinuclear pigmentation and interstitial sclerosis; but in 
none of his four ganglia did he find marked vascular changes. McCarthy 
has observed pronounced cellular disintegration, and Barker found 
** scarcely a normal nerve-cell” in one of the two ganglia he studied, 
but there was no sclerosis, and only moderate thickening of the blood- 
vessels. Krause describes .sclerosis and cellular changes in seven speci- 
mens, and in one instance, degeneration of the sensory root; although 
Spiller, in a similar study, found the sensory root normal. 

In examining fifteen ganglia, removed by Dr. Cushing, the author 
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did not find a single instance in which the i^nglibn perfeeg^ 
nmmX. All of them showed vanahlo degices of cellular disintegml^ 
although not all of the cells in any one ganglion were e<|uaHy 
Some of the more pronounced cellular changes are illustrated ih the 
photomicrograph (Fig. 3). In several specimens, there were evidences 
of general sclerosis, and in all but two ganglia the pericellular nuclei 
were increased. Occasionally, the capsular oeUs appeared to have in- 
vaded the entire ganglion and filled the spaces left vacant as the gan- 
glion cells disintegrated. Many concentric deposits were present in 



Pio. 3. — Section op the Gasserian Ganglion in Case op Trigeminal Neuralgia. 

The cells are retracted from their membrane^ irregular in contour, and show 
increased pigmentation, exeentric nuclei, chroiiitolyBis, and vacuolization. (Van 
Gieson stain.) (X 300.) 

all of the specimens. These bodies were more frequently observed 
within the intraganglionic fibers than among the groups of nerve-cells 
(Figs. 4 and 5). 

In none of the ganglia or their peripheral divisions, including the 
sensory root, did the nerve fibers take the myelin stain well, although 
there was no real degeneration. The intraganglionic blood-vessels were 
not especially thickened, but it was invariably observed that the vessels 
within the nerve trunks showed sclerosis in both the intima and the 
media ; and these changes were more pronounced toward the distal 
portion of the nerve trunks. 

SuMMABY.-<-~Although no definite pathology has been established for 
the disease, many of the ganglia a^ peripheral nerves have shown 
distinct histologic^ changes. The writer studies confirm the obseiwa^ 
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tion of BaHii And FjkJtnftm conceding t^e frequency of local artef iosclero- 
sis, and its prodominance within the peripheral branches. These observa- 
tions toge^er with the therapeutic evidence furnished by the relief 
occasionally secured from the use of those drugs which reduce vascular 
tone, such as large doses of strychnin, aconite, and the nitrites, are 
confirmatory evidence of the probable vascular nature of the affection. 

The occasional association of migraine’ and Raynaud’s disease with 
trigeminal neuralgia offers interesting speculation. These associated 
conditions are thought to depend upon a localized vascular spasm in 



Fig. 4. — Gasseriak Ganglion in Case of Trigeminal Neuralgia. 

The capsular cells are increased and occupy some of the ganglion-cell spaces. 
The nerve-cells are shrunken, and the darker cell, within the center, shows peri- 
nuclear pigmentation. (Van Gieson stain.) (X 100.) 

which arterial thickening may, or may not, be a factor. It is conceivable 
that the paroxysmal attacks in trigeminal neuralgia may be due to local 
angiospasms, with temporary ischemia of the ganglion, or more prob- 
ably of the nerve trunk. Arteriosclerosis is said to increase the irri- 
tability of the vessel wall, and the exciting cause of the presumed ar- 
terial constriction in major neuralgia may be one of the various forms 
of peripheral stimuli from the trigeminal area, or the spasm may be 
part of a genered cerebral or somatic vasoconstrictor impulse. Those 
who hold to the toxic theory of the disease need not find in this reflection 
anything to discredit their convictions, for it has been demonstrated 
by physiological experiments that even slight local injury to the arterial 
wall renders that portion of the vessel more irritable, and that it may 
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local constriction from the irritating ejects of a circnUtixig 

toxin. 

The vascular pathology of the disease is opposed by those who argue 
that the changes which have been found in the blood-vessels are sec- 
ondary to the pain; that repeated painful experiences, in time, pro- 
duce arterial thickening; that the arterial spasm is not demonstrable; 
and that specimens of nerve and ganglion have been studied in i^bich 
the vessels are normal. But arterial changes are not uniformly de- 
monstrable in Raynaud ^s disease, in intermittent claudication, in mi- 



Fig. 5. — Gasserian Ganglion in Case of Trigeminal ^Jeubalgia. 

Upper part of photograph shows retracted nerve-cells and proliferation of 
capsular cells; in the lower part, the intraganglionic fibers with many concentric 
deposits are exhibited. (Van Gieson stain.) (x 60.) 


graine and other diseases attributed to arterial spasm. In a specimen 
removed from a patient of the writer who had suffered from neuralgia 
for only six months, the arterial changes were equal to those observed 
in some specimens obtained from patients who had had the disease 
for several years. Thoma studied the supra-orbital nerve of a patient 
who suffered from neuralgia of this nerve and general arteriosclerosis. 
The vessels about the nerve were thickened to a marked degree, and 
were regarded as the primary lesion, while the general arteriosclerosis 
was attributed to the repeated and long-continued suffering. Diffuse 
arteriosclerosis is, however, no indication that the vessels within the 
nerve trunks or ganglion are'mmilarly involved. The writer studied the 
ganglion and its branches, removed at autopsy, from a patient 79 
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years of age who had never suffered from trigeminal neural^a. The 
systemic and peripheral arteries showed intense thickening and 
atheromatous patches; but the vessels of both gasserian ganglia and 
their peripheral branches showed no marked changes. The cells in both 
ganglia were slightly altered in shape and internal structure (Fig. 6). 

Historical Summary. — The gasserian ganglion was so named by An- 
tonins Raymond Balthazar Hirseh in honor of his preceptor, John 
Laurentius Gasser, an anatomist of the eighteenth century. 

The disease, with which the ganglion and its branches are affected, 



Pic. (!. — Gasserian Oanguon in Male, 79 Years op Age, Who Had Never Suf- 
fered FROM Trigeminal Neuralgia (Autopsy). 

Vessels of ganglion and its branches not specially thickened. Nerve-cells 
shrunken. (Van Gieson stain.) ( X 50.) 

was first systematically described in 1776, by Dr. J. Fothergill, an 
English physician, and designated by him as: ‘‘A Painful Affection 
of the Pace.’^ It had probably existed before Fothergill’s time, but 
had been mistaken for gouty and rheumatic affections, or confused 
with the various types of facial spasm. The younger Fothergill (S.), 
a nephew of the former, published in 1804 an excellent historical 
review of the disease, in which it is stated that the affection was known 
as early as 1665, when it was claimed that Dr. Bausch died from its 
effects. Much of historical interest is also to be found in a paper 
by Pujol which appeared several years after FothergilPs original de- 
scription. From the time of Hippocrates up to the latter part of the 
eighteenth century the disease had been confused with the several types 
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of involuntary laughter. The spasxnodio facial contractions sometimes 
accompanying trigeminal neuralgia were, no doubt, responsible for the 
earlier designation of a certain number of cases of ris sardonique,; 
the raptus canninus of Aurelianus as genuine neuralgia; and Avicenna 
added to the confusion when he described a type of involuntary laugh* 
ter associated with pain ; but there is no proof that any of these ephdi^ 
tions were real attach of major neuralgia. The younger Pothergill, 
however, succeeded in collecting 52 well-recognized cases from the litera- 
ture at the time his paper was published. 

Prom the earliest writing up to the present time no entirely satis- 
factory name has been suggested for the disease. Dolor faciei Pother- 
gilli was used by the Germans, trismus dolorificus by Savage, spasmus 
cynicus, hemicrania idiopathica, la grande nevralgie by Levy, and tic 
douloureux by Andr4 and Thouret; but the objection to each of these 
terms is apparent. The disorder does not resemble hemicrania; it is 
not associated with definite involuntary spasm, nor is it a form of in- 
voluntary laughter; and tic douloureux may be a painful spasm in 
any part of the body. The younger Pothergill objects to attaching 
his uncle ^s name to the disorder, and prefers to speak of it as faciei 
morbus nervorum crucians. It has also been called essential neuralgia 
of the fifth nerve, neuralgia quinti major, surgical neuralgia, epilepti- 
form neuralgia, tic epileptiforme, trigeminal neuralgia, and facial neu- 
ralgia. The last is particularly objectionable because of the suggested 
involvement of the seventh nerve; and trigeminal neuralgia,’^ unless 
qualified, includes the minor as well as the major neuralgias of the 
fifth nerve. 

It seems that the objection to perpetuating personal names in the 
designation of diseases is generally approved, but unless a more suit- 
able term can be selected the objection should not be too forcibly main- 
tained. It is true that most writers upon the subject use the term 
‘‘trigeminal neuralgia to designate the affection described by Pother- 
gill ; but in the every-day communications between physicians there are 
many who either have no conception if the disease which Pothergill 
described, or else regard every pain in the face as trigeminal neuralgia. 
No apology need be made, then, if it is stated that the affection which 
has been described in these pages is none other than the definite clinical 
entity so admirably presented by the English physician whose name de- 
serves to be perpetuated in — ^“Pothergiirs disease.’' 
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CHAPTER XI 


CEREBRAL PALSIES OF CHILDHOOD 
By Chari^s S. Potts, M.D. 

Etiology, p. 91 — Symptomatology, p. 91 — Pathology, p. 95 — Diag- 
nosis, p. 96 — Treatment, p. 99 — ^Prognosis, p. 100 — Historical sum- 
mary, p. 101. 


When speaking of the cerebral palsies of children, that which is usu- 
ally meant is paralysis of more or less ‘extent due to abnormal birth 
or occurring as a sequel to one of the infectious diseases. It must be 
remembered that there are other cerebral lesions causing paralysis in 
childhood. These will be mentioned in the discussion of differential diag- 
nosis. 

Etiology. — The fuller etiology of the two main divisions will be given 
when discussing symptoms and pathology (q.v.). In regard to those 
cases of cerebral palsy due to injury at birth, however, the question 
has arisen whether it is more liable to be caused by a prolonged labor 
or by use of the forceps. This, of course, has a bearing on prophylaxis. 
In the statistics quoted on p. 93 it will be noticed that more cases were 
attributed to prolonged labor than to use of the forceps. Sachs, dis- 
cussing this subject in his book on the “Nervous Diseases of Children,’^ 
states that tedious labor is much more dangerous than the forceps and 
that most cases occur in first children. Sharpe and Farrell state that 
prolonged labor should be avoided whenever possible. They also state 
that the caesarean operation is less dangerous to the child than the high 
forceps. This, however, is largely a question for the obstetrician. 

Symptomatology. — Cerebral Palsies Due to Abnormal Birth. — 
These, also known as Little ’s disease, may be due either to injury during 
birth, to premature birth, or to cerebral disease occurring during intra- 
uterine life. 

Injury during Birth , — ^Recognition of those injuries present just 
after birth is very important. These depend upon whether the lesion 
(hemorrhage) is supratentorial or infratentorial. If the former, the 
child may be born asphyxiated, or cyanosis may not appear until several 
days later. In addition the child will be restless and cross, will refuse 
to nurse, and within a few, days have convulsions, which may be confined 
to one side. Examination will show a tense or bulging anterior fon- 
tanel, associated with some of the following symptoms : Muscular rigid- 
ity, edema of. the eyelids, subconjunctival hemorrhage, irregularity of 
the pupils, more or less papillo-edema, and a slow pulse. If the latter, 
there will also be asphyxia, which, according to Seitz, may not be marked 
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until after several days, when the nerves at the base of the brain having 
to do with respiration become involved. At this time also there will be 
irregular and labored breathing. The child will be apathetic. Tcmiion 
of the fontanel is not usually so great, at least during the first few 
days, as when the hemorrhage is supratentorial. Muscular rigidity and 
retraction of the head may be present. In the presence of any combina- 
tion of the above symptoms lumbar puncture should be done, when if 
hemorrhage has occurred a bloody cerebrospinal fluid under increased 
pressure will be obtained. Asphyxia and convulsions occurring within 
a few days after birth are an indication for the immediate performance 
of this procedure. 

In many instances, the cause of the trouble is not recognized at this 
time and if the child survives, nothing wrong may be noticed until it is 
old enough to sit up. It will then be observed that it is unable to do so, 
and if supported in the sitting position, the head will fall to one side 
or the other owing to the weakness of the muscles of the neck. In other 
cases, the occurrence of either epileptiform convulsions or spasmodic 
movements of the arms or legs will be the first symptoms to attract 
attention. ^ 

Examination at this time, or later, will usually determine the ex- 
istence of weakness and rigidity of either the arm and leg of one side 
(hemiplegia), of both legs or both arms (paraplegia), or of both arms 
and both legs (diplegia). Rarely these symptoms may be confined 
to one limb (monoplegia). The tendon jerks (Achilles’, knee, biceps 
and triceps) of the affected limbs will be increased and ankle 
clonus is often present. In cases in which the spasticity is very great, 
these reflexes may apparently be diminished. This is due to the fact 
that the muscles are so hypertonic that they are unable to contract. 
The Babinski reflex will be present. In children under two years old 
this has no significance as it is then normal. In the course of some 
months deformity occurs in the affected limbs due to the over-action of 
the flexor muscles (contractures) and in time the joints become more 
or less ankylosed. If the patient cM walk the gait is more or less 
spastic. Sometimes the overaction of the adductors is so great as to 
cause the legs to be crossed (cross-legged progression). In this connec- 
tion it must be remembered that in some instances actual weakness is 
not marked and the disability is due to the intense spasticity. If one 
side only is affected, the gait is of the hemiplegic type. The muscles 
will respond normally to the electric current. The limbs are often cold 
and cyanotic. In many of these cases there are present involuntary, 
slow, vermicular movements, especially of the hands and fingers and 
sometimes of the feet, toes and facial muscles. These are known as 
athetoid movements and the condition as athetosis. Sometimes these 
movements more closely resemble those of chorea. Clonic spasms of the 
arm muscles may also occur. If, as is sometimes the case, there has 
been considerable return of power and very little muscular rigidity, 
these movements may be mistaken for those of Sydenham chorea. 

Anarthria is sometimes present due to involvement of the muscles 
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of th6 aiil; liitynJE, and there may be paralyds of the muaeles 

of the faee. The latter will be of the supranuclear type, i.e., only the 
muscles about the an^le of the mouth will be affected. Weakness of 
the ocular muscles and nystagmus may be observed. Aphasia is exceed- 
ingly rare, and . if it occurs is usually soon recovered from. A very 
serious feature is the frequent occurrence of mental impairment and 
epileptiform convulsions, which, if the lesion is unilateral, may be Jack- 
sonian in type. Spratling attributes 11 per cent, of 1,070 cases of epi- 
lepsy to cerebral hemorrhage at birth or shortly after. Of 388 cases 
analyzed by Turner, 5.9 per cent, were due to this cause. 

An analysis of 5,430 cases of varying degrees of mental impairment 
made by Beach, Shuttleworth and Barr showed that 9.74 per cent, 
were attributed to pressure due. to prolonged labor and 2.37 per cent, 
to the use of the forceps. 

The foregoing description is that of the type usually met with; 
there are, , however, other types which* are seen much less frequently. 
Cases have been described in which there is diplegia with marked hypo- 
toma of the muscles. The motility of the limbs may be normal. If 
the child becomes able to walk the gait resembles that of cerebellar, 
disease and there is incoordination of the arms and hands. There is 
no muscular atrophy, the electrical reactions are normal, and the knee- 
jerks may either be increased, diminished or lost. Speech defect is 
usually marked. This? has been termed the atomc-astasic type of in- 
fantile cerebral paralysis, or infantile .cerehrocerehellar diplegia. 

Another group has been termed cerebellar diplegia. In these cases 
there is ataxia of the cerebellar type, with nystagmus, and slow, jerky 
and monotonous speech. The mentality is good. Still another group has 
been described in which the prominent symptom is incoordination. This 
has been termed diataxia cerebralis infantilis or the ataxic type of 
cerebral birth palsy. These are characterized by ataxia, bilateral in dis- 
tribution, which involves gait, station, the use of the arms and legs and 
the muscles having to do with speech. The incoordination is also pres- 
ent when in the recumbent position. There is neither paralysis nor 
spasticity. The tendon reflexes are present but not increased, and the 
Babinski reflex may be absent. Epilepsy and mental defect were not 
observed in the cases described. 

Premature Birth. — The clinical history of these patients is similar 
to that of those above described, excepting that the child was born pre- 
maturely and the early symptoms (asphyxia, convulsions, etc.) did not 
occur. Epilepsy does not develop so frequently as in those due to 
trauma at birth. 

Cerebral Disease Occurring during Intro-uterine Life. — A certain 
percentage of cerebral palsies in children are due to syphilis in one or 
both parents. In such stigmata of hereditary syphilis will probably be 
found and the Wassexmann test will likely be positive in the affected 
parent. One of th^ febrile infectioim diseases occurring in the mother, 
or trauma, eispeeialiy abdominal, sustained by her while pregnant, may 
also eattse an eij^halitis in the chHd and resulting paralysis. In this 
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connection may be mentioned severe jaundice (icterus neonatorum) 
occurring in the newborn child. The history in these eases as regards 
the discovery and development of the symptoms will be similar to that 
of those resulting from premature birth, excepting that the child was 
bom at full term and either evidences of syphilis in the parents, the oc- 
currence of an acute infectious disease or trauma during pregnancy, or 
severe jaundice was present in the patient within a few days after birth; 
In one of the cases of jaundice described by Spiller there was also a 
history of premature birth. 

Cerebral Palsies Occurring as Sequelae op Acute Infectious Dis- 
eases. — While it is well known that cerebral apoplexy is of common oc- 
currence after fifty years of age, it does not seem to be generally known 
that it is exceedingly common during the first decade of life. The fol- 
lowing statistics collected by Thomas will make this clear: 


statistics op apoplexy, showing decade during which apoplectic 
ATTACK OCCURRED (Thomas) 


Decade 

Males 

Females 

Total 

First 

58 

77 

135 

Second 

16 

9 1 

25 

Third 

43 

19 

62 

Fourth 

73 

29 1 

102 

Fifth 

88 

49 

137 

Sixth 

09 

44 

143 

Seventh 

86 

19 

105 

Eighth 

20 

5 

25 

Ninth 

6 ‘ 

0 

6 



489 

251 

740 


The death rate from apoplexy is greater during the first ten years 
of life than at any other period up to fifty. The reason for this is the 
fact that any of the acute febrile diseases may cause degeneration of 
the blood-vessels and a resulting apoplexjf. Some of the cases occurring 
during this period may also be due to hereditary syphilis causing dis- 
ease of the blood-vessels ; others may be infiammatory. 

The usual history of these patients is, first, the occurrence of diph- 
theria, scarlatina, measles, whooping-cough or some other infectious dis- 
ease. Either during the progress of the disease or while convalescent, 
the child is seized with convulsions and is unconscious for a varying 
period of time. In some instances this may be preceded by evidences 
of headache and muscular rigidity, and retraction of the head may be 
present. When these latter symptoms occur the lesion is probably in- 
flammatory (encephalitis) and not apoplectic. If the child survives, 
after consciousness returns, it will usually be found to be hemiplegic. 
When the lesion is left-sided, aphasia may be present but usually soon 
disappears. In left-handed children a right-sided lesion will so act- In 
these case^ I^iplegia is the u^al result, while in those due to abnormal 
birth, dip^i^^ or paraplegia is more common. This paralysis presents 
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the characteristics described on page 92. in addition, if due to en- 
cephalitis, paralysis of cranial nerves due to involvement of their nuclei, 
and sometimes ataxia, due to involvement of the parietal lobes or cere- 
bellum, may be present. As the patient grows the paralyzed side may 
not develop to the same extent as the normal, the limbs pay be shorter 
and the muscles smaller. Epilepsy, imbecility and idiocy are frequent 
results of these lesions. 

Pathology^ — Cerebral Palsies Dub to Abnormal Birth. — In the 
cases due to injury at birth, the immediate result is hemorrhage. This 
is usually either subdural or intrameningeal. In locality, it may be 
either at the convexity (the usual location in those who survive), or 
the base. Less frequently it may be in the brain substance or within 
the ventricles. Meningeal hemorrhage, if over the convexity, is caused 
by the overlapping of the parietal bones which occurs during the process 
of molding the fetal head, which tears the meningeal veins just before 
they enter the superior longitudinal sinus. The hemorrhage with the 
resulting clot is usually most pronounced over the motor region, which 
accounts for the usual occurrence of spastic diplegia or paraplegia. If 
it involves the parietal area, the ataxic type will result (Hunt) ; if the 
frontal lobes, the astasic-atonic type. Thrombosis in the superior longi- 
tudinal sinus may also be found. More or less softening of the cerebral 
cortex as a result of the interference with the circulation occurs, which 
results in degeneration of ’cortical nerve cells. 

Hemorrhage involving the base of the brain (infratentorial) is caused 
by similar tearing of the veins entering the lateral sinuses which at times 
may also be ruptured. It is possible that the cerebellar type may be 
due to such a lesion. 

The lesions which may be found later in life are : (1) Porencephalus, 
meaning a cavity in the brain cortex communicating with the arachnoid 
spaces and penetrating deeply into the brain, even into the ventricles. 
(2) Diminution in the size of the convolutions (microgyria). (3) Uni- 
lateral or bilateral atrophy of the brain due to diffuse sclerosis. (4) Lo- 
calized areas of sclerosis (tuberous sclerosis). (5) Microcephalus. (6) 
Cysts either in the cortex or meninges, which may have hemorrhagic 
contents. These lesions may be found in the brain cortex, in the white 
matter of the brain and in the basal ganglia and their neighborhood. 
Porencephalus may be a true malformation, but is frequently an end 
result of the processes above described. In these cases it is usually found 
in the area supplied by the middle cerebral artery, i.e., the motor region. 
A number of autopsies have been made in which no gross lesions were 
found. This is especially so in cases due to premature birth. In these 
eases, however, there have been found microscopically a sparseness, a 
fineness and a lack of development of the fibers constituting the pyra- 
midal tracts. Undeveloped cells in the brain cortex have also been found, 
and the evidences of lack of growth of the brain itself above described 
are frequent. 

In the cases due to disease or trauma sustained by the mother during 
the intra-uterine life of the child, the conditions found will depend upon 
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fianse* In many instances nothing characteristic will be observed, 
the appearances resembling the terminal lesions found after a menin^l 
hemorrhage. If due to hereditary syphilis, disease of the blood-vessels 
(endarteritis), gummatous infiltration and chronic inflammation of the 
meninges or isolated- gummata may be found if death occurs early* 
When due to infectious disease in the mother, as t 3 rphoid feveir, or 
to a trauma sustained by the mother, evidences of encephalitis nmy. be 
present. According to Orr and Rows, in those due to a febrile infectious 
disease a toxic, hyaline thrombosis of capillaries and perhaps of larger 
vessels will be found. Two cases have been described by D4jerine (quoted 
by Spiller) in which the symptoms resembled a diplegia due to a cerebral 
lesion, but were found to be due solely to one of the spinal cord, which 
was myelitic and had occurred in utero. 

Cerebral Palsies Following Infectious Diseases. — ^The lesions 
found early when the condition has occurred as a sequela of one of the 
febrile diseases of childhood are frequently those of apoplexy, i.e., either 
hemorrhage, or thrombosis or embolism in one of the cerebral arteries, 
usually the middle meningeal or one of its branches. To have either 
hemorrhage or thrombosis, disease of the artery is essential, and this 
is usually a fatty degeneration as contrasted with endarteritis and athe- 
roma which precede apoplexy in the adult. Many of these cases are, 
however, not apoplectic in origin, but are due to inflammation of the 
cortical cells and often those of the cranial nerve nuclei and cerebellum 
as well (encephalitis, poliencephalitis) . The terminal changes, whether 
due to apoplexy or inflammation, are similar to those caused by trauma 
at birth described above, excepting that encephalitis does not cause poren- 
eephalus. Dana and Gere have described a case of a child who from the 
age of four months suffered from continual choreic and tonic spasms 
without motor paralysis which apparently followed an attack of en- 
cephalitis. Evidences of degeneration of cells of the motor cortex, espe- 
cially of their dendrites and fibrils, were found. There was no lesion of 
the pyramidal tracts, excepting a thinning of the fibers. 

Diagnosis. — While asphyxia with ^amosis of the head and convul- 
sions followed hy coma, occurring in a recently bom child, are very sig- 
nificant of meningeal hemorrhage, it must be borne in mind that asphyxia 
itself after birth may be due to other causes. The most important causes 
are disturbance of the placental circulation, interference with the cord, 
as undue pressure, feebleness of the child, premature birth, malforma- 
tions of the respiratory or circulatory organs, disease of the lungs, as 
atelectasis and pneumonia, syphilis, compression of the air passages by 
large glands and pleural exudates. When it occurs, therefore, with 
none of the symptoms detailed on page 91 present, it is probfdily due 
to one of these causes. Later cerebral birth palsies may have to be dis- 
tinguished from injury to the brachial plexus occurring during labor, the 
so-called obstetric paralysis or birth palsy of Duchenne. In this the dis- 
ability Will be confined to ope arm, which will be flaccid. If examined 
early there will probably be swelling and tenderness over the brachial 
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plexus ia tibe aeck. ' Later wastiug of iJie muscles will occur, and they 
either will uot respond to a fa^adic current, or will require a stronger 
one than do the normal muscles. The greatest weakness will be in the 
muscles about the shoulder joint, while in cerebral palsy the distal mus- 
cles are usually nibst affected. 

AthetM arid choreiform movements^ when present in cases in which 
marked improvement in weakness and rigidity has occurred, have been 
mistaken for Sydenham* s chorea. Attention to the history of the early 
appearance of the symptoms, with the probability of some slight evi- 
dence of paralysis or spasticity being found by careful examination, 
should prevent error (p. 92). It must also be borne in mind that there 
may be motor weakness in true chorea (paralytic chorea), but this de- 
velops acutely some time after birth and no evidence of lesions of the 
pyramidal tracts will be found. 

Multiple sclerosis occurring in early life may present somewhat simi- 
lar symptomfe. This, however, does not develop until several years after 
birth. Atrophy of the temporal halves of the optic disks is often present 
and intention tremor, scanning speech, and nystagmus are marked in 
typical cases. 

Hydrocephalus is a cause of spastic paralysis developing in early 
life. It may also be a cause of difficult labor and asphyxia. The en- 
larged and peculiar shape of the head will distinguish the condition 
from hemorrhage. I 

A group of cases to which various titles have been applied but which 
may be generally spoken of as family spastic paraplegia, may be con- 
founded with the cerebral palsies above described. This may be espe- 
cially so in those which at times follow one of the febrile infectious dis- 
eases of children. They are family diseases affecting various members 
of the same generation and different generations. Isolated cases, how- 
ever, frequently occur. The symptoms may appear any time from the 
second or third year to middle life. Usually the child develops normally 
until this time. Cases have been reported, however, in which the patient 
learned to walk late and mental development was retarded from the be- 
ginning. Such may present difficulty in diagnosis unless other members 
of the family are affected or atrophy of the optic nerve occurs, which, 
of course, is not characteristic of cerebral palsy due to the causes above 
mentioned. In most of these cases the lesions are spinal, in others a 
diffuse cerebral sclerosis has been observed ( Pelizaeus-Merzbacher ^s dis- 
ease) . Rhein has classified them in seven groups, according to the symp- 
toms observed: 

1. Spastic paralysis of the legs. 

2. Involvement also of the arms with or without mental failure. 

3. Symptoms indicating involvement of the cerebellum. Spastic 
paralysis with cerebellar symptoms, nystagmus, scanning speech, with or 
without mental deficiency. 

4. Bulbar symptoms added to the spasticity which involves the arms 
and legs. 

VOI*. 
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5. Spastic paraplegia associated with musoular atrophy, mther in- 
tine anus or legs. 

6. Tremor in the arms or legs or both may be associated with spastic 
paraplegia. With these cases may also be classified cases in which the 
symptoms are those of disseminated sclerosis or similar to these (Peli- 
zaeus-Merzbacher’s cases of aplasia avails extracorticalis congenita and 
Krabbe’s cases). 

7. Family spastic diplegia. 

In addition to these Purves Stewart has reported a family of which 
a number of members very early in life developed optic atrophy with 
spastic paraplegia and ataxia. 

Progressive lenticular degeneration (Wilson’s disease) may be con- 
founded with cerebral palsy of childhood, if attention is not paid to the 
fact that it did not develop until several years after birth. 

Rickets may cause muscular rigidity and spasmodic seizures. They 
are apt to be transient. Other signs of that disease will be present and 
symptoms characteristic of involvement of the pyramidal tracts will be 
absent. 

The atomc-astasic type must be distinguished from amaurotic family 
idiocy (Tay-Sachs’ disease) and amyotonia congendta (myatonia con- 
genita). Both of these appear after the child is several months old. In 
the former there will be failure of vision with the appearance of the 
optic nerve peculiar to the disease. It is a family disease and most fre- 
quently is found in Jews. In the latter the tendon jerks are absent and 
if more than two years old the Babinski reflex is absent. There is no 
failure in mental power. It is true that sometimes in the cerebral 
palsy the knee-jerks and Babinski reflex will be absent, but it is not 
usud, and the symptoms will be noticed earlier, as a rule, than those 
of amyotonia congenita. 

Cases of poliomyelitis have been reported as occurring in utero. 
There is a possibility that these may be mistaken for cerebral palsies. 
In the former the paralysis is not likely to be hemiplegic or diplegic in 
distribution, but will probably involve a group or groups of muscles. 
These will be flaccid, atrophied, with a more or less developed reaction 
^f degeneration, the tendon reflexes controlled by affected muscles and 
the Babinski reflex will be absent. 

The ataxic type may resemble somewhat hereditary ataxia, either the 
FHedreich or cerebellar type. The former disease usually does not 
develop until about the fourteenth or fifteenth year. It is a family dis- 
ease. The knee-jerks are absent, and nystagmus is present. In the 
cerebellar type optic atrophy will also be present. This type may also 
simulate cerebellar disease as tumor, but this will in most cases develop 
after the child is several years old and if a tumor, papilledema will prob- 
ably be found. 

Spina bifida occulta has been a cause of weakness and ataxia of either 
^rms or legs. This, when pi^nt, is not spastic and an ^ray examina- 
tion will reveal the deformity. 
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The firaup plv scasfes following an infections disease Cp, &0) may fee 
mistaken: for acute mtericr poUomyeliiis. The history of onset will be 
different, and the clinical points of difference have been mentioned 
on page 08. 

Multiple nemritis is a comparatively frequent cause of paralysis fol- 
lowing infectious disease. In this the muscles are flaccid and atrophied, 
the tendon reflexes of the affected limbs are lost, the Babinski reflex is 
absent. There will be tenderness over the affected nerve trunks and 
more or less pain. An exception to this is neuritis following diphtheria 
in which pain and tenderness are usually absent. In this, however, as 
in neuritis due to other causes, the onset is more or less gradual, and not 
apoplectic ; consciousness is preserved ; and convulsions do not occur. 

Brain tumor affecting the motor centers or tract may cause hemi- 
plegia. This, however, develops gradually and is usually associated with 
jacksonian attacks, headache and other signs of tumor. 

Encephalitis following an infections disease must be distinguished 
from meningitis. In the latter’ muscular rigidity, and I’etraction of the 
head and headache are usually more pronounced. The cerebrospinal 
fluid will be cloudy, contain many cells, and will not respond to the 
tests for sugar. Paralysis will not be so pronounced. 

Treatment. — If meningeal hemorrhage is recognized sufficiently early, 
two procedures hold forth some hope of relief. Lumbar puncture, which 
has been mentioned as a diagnostic aid, also at times may be a useful 
therapeutic procedure. If signs of undue tension of the fontanel reap- 
pear, it should be repeated. This may be done daily for several days 
if necessary. In supratentorial hemorrhage, Cushing has opened the 
skull and removed the clots with success in four out of nine cases. The 
operation must be done within two weeks after birth. While the per- 
centage of success is not great, it must be remembered that while some 
of these cases may lead comparatively comfortable and useful lives, 
most of them are doomed to great disability and suffering, frequently 
becoming charges on the community. Therefore, anything which holds 
out hope of preventing this is worth while. 

In apoplexy occurring as a sequela of an infectious febrile disease, 
the treatment is more or less symptomatic. If the action of the heart 
is weak, stimulants may be given hypodermically if necessary and the 
head should be low. Quietness is essential and the patient should lie 
on the side as much as possible. When the child is able to swallow, 
liquid diet' should be given and the mouth and nasal passages kept clean. 
If encephalitis is believed to be the lesion, treatment appropriate for 
that condition should be employed. 

Later in life Sharpe and Farrell have performed operations on a 
number of selected cases. They consider proper ones those showing 
signs of increased intracranial pressure as evidenced by papilledema and 
increased pressure of the cerebrospinal fluid. They opened the skull over 
the motor area on one or both sides as required. In most of their cas^ 
the brain cortex was apparently healthy, meningeal cysts being the 
lesion found. These were punctured and their walls removed. In 65 
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casids ao treated theo^ re|^ort marked improvement in 25, the yotrngest 
being two and a half and the oldest seventeen years old. They con- 
sider that the earlier the operation is done the better the outlook for 
improvement. If the epUepiiform convulsions are jacksonian in type, 
an exploratory operation is indicated and cysts or other foci of irrita- 
tion should be removed. If there is reason to believe that heredHary 
syphiUs may be the cause, vigorous antisyphilitic treatment should be 
given. 

After coniraotures and defofmMm have developed, varying measures 
may be employed to lessen their severity. The orthopedic surgeon may 
do much in proper cases by breaking up joint adlmions and by the 
various muscle and tendon operations as required. These should be 
followed by passive movements, educational exercises and electricity. 
When the latter is used it should be applied only to the extensor muscles 
as the object is to counteract the overacting flexors. In many cases 
these measures may bring about some improvement without surgical 
interference. This, of course, will be so only when joint changes and 
ankylosis have not occurred. Partial resection of motor nerves sup- 
plying overacting muscles has also been done. When the athetoid spasms 
are extremely severe, this may give a measure of relief. 

In those cases in which the disability is due to spasticity rather 
than to muscular weakness, Forster’s operation of cutting some of the 
posterior spinal nerve-roots (rhisotomy) may lessen the disability. 
Frazier has collected 70 cases of Little’s disease in which this was done, 
with 2 cured, improvement in 56, no improvement in 3, and 9 deaths. 

Epileptic convulsions must be treated by the usual methods employed 
for epilepsy. Mental impairment, if marked, may need custodial care ; 
if of mild degree, something may be done by proper educational 
measures. 

Prognosis. — Stillbirth and death shortly after birth are not infre- 
quently due to meningeal hemorrhage. If the condition is recognized 
early, there is a possibility of saving life and lessening the future dis- 
ability by resorting to lumbar puncture. If this produces no improve- 
ment, opening the skull by the method of Cushing may be resorted to 
with some hope of success. A large percentage of those who survive 
are doomed to more or less disability and a considerable number of 
these to epilepsy and mental enfeeblement in addition. As regards the 
former, it should be remembered that it may not appear until the child 
is several years of age, in fact, may be deferred until puberty. The 
disability is apt to improve as the child grows older and this may be 
helped in a degree by employing proper therapeutic measures. The legs 
as a rule improve more than the arms when these are also affected. It 
must be remembered that sometimes weakness and spasticity largely dis- 
appear while the athetoid or other spasmodic movements remain. Men- 
t^ impairment, if not of too low a grade, may be improved by proper 
measures. A certain proportion may be(^e self-supporting, but this 
is not the rule. 
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gistorioal SimiiiUUT* — ^Attention was first called to the relation of 
paralysis and spasticity to abnormal birth in 1861 by Little, the English 
riurgeon. In 1885 Sarah MaeNutt showed that meningeal hemorrhage 
was the lesion in many of these cases. Acute encephalitis as a cause in 
cases following infectious disease was called attention to by Striimpell 
in 1884, Batten attributed certain cases of acute ataxia in children 
to this cause in 1903. The atonic-astasic was described by Fdrster in 
1909 and again by Pierce Clark in 1913, while the ataxic type or diataxia 
cerebralis infantilis was described by Hunt in 1918. Further historical 
data can be obtained by reference to the Bibliography. 
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Introduction. — Among the diseases affecting the nervous system, 
syphilis occupies an important place. Not only is it frequent, but in 
its train follow irreparable damage arid chronic invalidism. Neuro- 
syphilis — as nervous syphilis is now termed — ^merits especial considera- 
tion because its treatment has become rational and efficacious. And 
progress is not limited to therapy. It embraces also diagnosis, concern- 
ing which it is no longer needful to quote Gowers’ statement made as 
late as 1890: ‘‘To the surgeon the processes of syphilis are for the most 
part open and manifest; to the physician they are secret; its ways are 
obscure, ita language is seldom unequivocal.” On the contrary, to-day we 
are in a position to state definitely that, owing to new clinical and 
serological methods of diagnosis, syphilis of the viscera, including the 
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nervous system, has become almost as open and manifest as suited 
syphilis. 

Neurosyphilis has an extremely varied localization, hence it does not 
lend itself readily to a description befitting all varieties; Symptoms 
’ must differ according to localization of the disease processes within the 
nerve centers. However, there are certain general features common to 
all varieties, which may precede the discussion of the separate grou|is. 

Fortunately for our purpose, many of the brain and spinal cord 
functions have been ascertained, thus warranting definite statements 
as to the probable seat of a given lesion. Though the task has thereby 
been made easier, there are still numerous difficulties besetting the path 
of the diagnostician, for the disease neither limits itself to one location, 
nor does it always attack one histological structure. Indeed, neuro- 
syphilis is known by its proclivity to attack simultaneously or in rapid 
succession more than one territory and more than one tissue. It is a 
study of the grouping of symptoms peculiar to syphilis of the nervous 
system which frequently leads to the diagnosis when all else fails. 

Etiology. — In former times much space was expended in discussing 
the various theories of the causation of syphilis. Numerous plausible 
theories have been advanced, which seemed to explain some of the phe- 
nomena of this multiform disease. And because of its multiformity, 
syphilis was held by clinicians and pathologists to be of parasitic origin. 
The proof for this assumption was the discovery of the SpirochcBia 
paUida, an organism also known as Treponema pdlUdum. 

In May, 1905, Schaudinn and Hoffmann announced their great dis- 
covery of the real cause of syphilis. According to Frederick G. Harris, 
the organism, as described by Schaudinn, is an extremely slender thread, 
corkscrew-like in shape and about one millimeter in length, provided 
with flagella, which stains with most of the aniline dyes. For lack of 
space we must abstain from a description of the cultural and growth 
characteristics of the spirochetes, but we may now make the definite 
statement that the spirochetes are the direct cause of all the lesions, not 
only of some, described as syphilitic. Spirochetes have been demon- 
strated in all chancres and syphilitic glands, condylomata, mucous 
patches, and in the blood stream, as well as in syphilids, gumma, and 
the interstitial connective tissue of the various organs. The organism 
is found in the great majority of cases of congenital syphilis, not only in 
the liver — an extract of which is used as the amboceptor in the Wasser- 
mann test — but also in most of the patient’s organs. And not only is the 
organism seen in large numbers in the early and secondary lesions, but 
also in the later stages, the so-called tertiary form, in the heart and 
blood-vessels, especially the aorta, hi 1913, Noguchi and Moore found 
the spirochetes, or treponema, in brains of paretics and in the cords of 
tabetics. 

Since the causal factors have been found in the pathological tissues 
of the nervous system, we may well assume that these changes are due 
directly to the Bpiro^mta pmida. 

Why do certain ludividuals— about 5 per cent, of all those infected 
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with syphSuH-ntevebly hetiroayphilisf No one knows. One of sev- 
eral reascms may explain. (1) Special strains of the spirochetes may 
have a predilection for the nervous system, as shown in those who de- 
velop nenrosyphilis from a common source. (2) The individual him- 
self may idiow a special neurotic predisposition, the spirochetes acting 
as the exciting essential cause. (3) Trauma, excessive wear and tear of 
the nervous system, sexual and alcoholic excesses may produce a locus 
nmoris remt&ntkB for the spirochetes to invade. 

Laboratory Findings. — The most important single diagnostic labora- 
tory test of neurosyphilis is the Wassermann test on blood and spinal 
fluid. The writer does not purpose to describe the technic of this test, 
which after all must be left to the trained laboratory worker. It is quite 
necessary, however, to point out the relative values of positive and nega- 
tive findings. Often the physician has relied too much upon the opinion 
of a laboratory technician, when, as a clinician, he is entitled to an 
independent opinion. 

1. Blood Wassebmann. — A positive finding in the blood is of great 

value in the diagnosis and treatment of neurosyphilis, while a negative 
finding is of little or no value. Fortunately for the reliability and uni- 
formity of this test, the numerous modifications introduced at one time 
or another have been discarded in most laboratories — ^nearly all scien- 
tific workers have returned to the original test as described by Wasser- 
mann. i 

In early active neurosyphilis 100 per cent, positive Wassermann re- 
actions are expected. In the later stages of neurosyphllis the percentage 
of positive findings may fall to as low as 65-70 per cent., while in latent 
syphilis the percentage of positives is still lower — 50 per cent, or less. 
Though there is some doubt that improvement in the blood Wasser- 
mann necessarily means clinical improvement, there is no ^ouht that 
in the majority of cases clinical improvement carries with it an improve- 
ment in the blood-picture. 

As a gauge of the efficacy of treatment more value can be attributed 
to spinal fluid findings. It is partly for this reason that lumbar 
punctures are now bejng made as a routine accompaniment of the sys- 
tematic treatment of neurosyphilis. 

2. Ceblbrospinal Fluid. — As a means of diagnosis the positive find- 
ing of a Wassermann in the spinal fluid ranks high, though not every 
such finding means that the lesion from which the patient suffers is 
necessarily caused by syphilis. A patient suffering from syphilis does 
not thereby become immune from other diseases; but there is a strong 
presumption that nervous symptoms, appearing in one whose spinal 
fluid is positive, are caused by syphilis, unless another cause is found. 
The work of Hauptmann, and Nonne has made the spinal fluid examina- 
tion as a diagnostic measure even more valuable than hitherto. They 
foimd that many more positive reactions are obtained when the spinal 
fluid is gradpaUy increased from the usual amount of 0.2 cu.mm, to 0.4, 
0.6, 0.8, up to 1 cu.mm. By this method one finds that in general paresis 
tke reaction is uniformly positive with the small quantities of spinal 
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fluid— ^.2 cujum.— while with larger quantities we also get positive re* 
actions in cerebrospinal syphilis and in tabes. Their observations have 
been confirmed by others and are now utilized for differential diagnosis 
between general paresis and cerebrospinal syphilis of the interstitial 
variety, as well as for differentiation between simple tabes and tabo- 
paresis, in the latter of which the smallest quantities will produce st];ong . 
reactions. 

It may be put down as a general rule with but few exosjp^ioiis 
in the absence of nervous syphilis, or when such sympttof haW' 4^ 
appeared, the cerebrospinal fluid does not yield positive llhdings. In- 
deed, the positive findings of Wassermann in the spinal fluid consti- 
tutes a true sign of neurosyphilis. 

Lumbar Puncture , — First described by Quincke, in 1891, for the pur- 
pose of treating the syndrome known as meningitis serosa interna — 
otherwise known as internal hydrocephalus-^lumbar puncture has come 
to occupy an important position among the necessary steps in the diag- 
nosis of neurosyphilis. The technic for its performance is compara- 
tively simple and practically as first described by Quincke. It should be 
done with care. The fluid being withdrawn slowly, the patient should 
remain in bed several hours after puncture, preferably with the head 
lowered and the foot of the bed raised. These precautions are taken 
with a view to preventing a disturbance of the brain from the sudden 
withdrawal of the fluid. One of the disagreeable after-effects follow- 
ing lumbar puncture is severe headache, which may last from one to 
three weeks. There are some individuals who react to lumbar punc- 
ture by the development of nausea, vomiting and dizziness; but these 
persons react unfavorably to almost anything else. An attempt has 
recently been made to explain the unpleasant effects of lumbar punc- 
ture, and a remedy has been suggested. It has been stated that in 
those cases there is a slow leakage of the spinal fluid into the tissues 
which drains the entire canalicular system of its contents; the punc- 
ture has remained patent, owing to the use of the ordinary thick-cali- 
bered lumbar puncture needle. To avoid a constant drain of fluid the 
use of finer needles has been recommended, a procedure which the 
writer is now following. For the relief of headache produced by 
the puncture, 10 grains (0.65 gram) of aspirin, antipyrin, or pyramidon 
may be administered — remedies which are occasionally useful. In the 
majority of instances nothing but time brings relief. 

Lumbar puncture must not be undertaken unless there is a positive 
indication for its performance. There are certain real dangers connected 
with its indiscriminate use. Sudden deaths have been reported after 
puncture when the patient had signs of brain tumor situated in the 
posterior fossa. In brain tumor, therefore, regardless of whether it is 
syphilitic or non-syphilitic, lumbar puncture is contra-indicated. Be- 
cause of the possibility of an obstruction being present in the communi- 
cation between the spinal space and the ventricular system, a vacuum 
may be created in the lower space. The pons-medulla may then be 
drawn into the foramen magnum, with instant death as the inevitable 
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result. In one of ttie writer eases of definite tumor in the posterior 
fossa with an urgent need of spinal puncture for therapeutic purposes, 
the difficulty was overcome by placing the patient in the Trendelenburg 
position, which he retained during the twenty-four hours following. 
The fluid was withdrawn very slowly and the patient received the ex- 
pected benefit — namely, perfect freedom from intense headaches, the 
result of an over-filled ventricular system. 

The spinal fluid should be examined immediately upon withdrawal, 
as after long standing degenerative changes take place in the cells. 

Lymphocytosis. — Normally from 7 to 10 lymphocytes may be found 
in each cu.mm, of spinal fluid. Whenever the number increases to 15 
or more lymphocytes it is considered pathological and is suggestive of 
the chronic inflammatory changes' found in syphilis of the meninges. 

Because of the ease with which a cell-count can be made, the 
Fuchs-Rosenthal chamber has become popular, but an ordinary white 
blood-cell pipet and the usual counting chamber may be utilized for 
this purpose. 

Normal cerebrospinal fluid is clear, with a specific gravity of 1.006, 
and possesses a slightly alkaline reaction. It contains but few cells of 
any kind, the average, according to the Fuchs-Rosenthal method, being 
from 1 to 5 lymphocytes per cu.mm. 

In cerebrospinal syphilis, tabes, and general paresis, the lymphocytes 
are increased in number. This increase is variable and may run into 
the hundreds in acute and fulminant cases. Most meningeal inflamma- 
tions are accompanied by an increase in cellular content, both poly- 
nuclear leukocytes and lymphocytes. Lymphocytosis is the expression of 
a more or less chronic inflammation, while acute forms of meningitis — 
with the exception of the tuberculous form — ^are characterized by an in- 
crease in the polynuclear cells. The marked lymphocytosis in syphilis is 
attributed to an extremely chronic type of meningitis. 

It has been shown by Siccard, Ravaut, and others, that pleocytosis 
(another word for lymphocytosis) of marked grade may antedate all 
other neurologic symptoms by many years. Indeed, lymphocytosis may 
appear in the cerebrospinal fluid as early as two months after the origi- 
nal infection. Its presence invariably means existing or coming neuro- 
syphilis. 

Active therapy has a tendency to influence lymphocytosis; at first 
the cells become fewer, later they disappear entirely. Patients whose 
cell-count is not modified by active antisyphilitie treatment are con- 
sidered candidates for tabes and general paresis. On the other hand, 
it is understood that the persistent absence of lymphocytosis in the spinal 
fluid may be taken to mean that the diagnosis of tabes or general paresis 
is highly improbable. The mere finding of lymphocytosis is not a 
sign of syphilis, for other conditions may produce lymphocytosis, com- 
bined with polynuclear leukocytosis; it may be present in tuberculosis 
of the nervous system, also in acute anterior poliomyelitis and in herpes 
zoster. 



108 SYPHIMS Of THE NEEVOUS SYSTEM 

Lymphocytosis alone is of no pathognomonic value; it becomes im- 
portant only when associated with other symptoms of nervous syphilis. 
While treating a patient, the degree of lymphocytosis present constitutes 
a fairly accurate guide as to the severity of the process. The more effec- 
tive the treatment of cerebrospinal syphilis, the greater will be the reduc- 
tion of the number of lymphocytes in the spinal fluid. The sanjae rule 
does not hold good for the so-called parenchymatous dishes, tabes and 
general paresis; in the latter there may be a diminutic^ in lymphocy- 
tosis, but no corresponding improvement in the clinical peture. 

Ch&micdl Examnation. — ^For practical clinical diagnosis and prog- 
nosis, the examination of the proteid contents of the spinal fluid is 
important. 

Determination of OlobuUn,’-^ln cerebrospinal syphilis and in tabes 
as well as in paresis, an increase of globulin is found in the spinal fluid. 
As a rule the increase in globulin runs parallel with the lymphocytosis 
and is independent of the Wassermann reaction. An increase of globulin 
may be observed in tuberculous meningitis, influenza meningitis, pneu- 
monia, and the several pathological conditions causing irritation of the 
meninges. Indeed, anything which causes compression of the cord, such 
as tumor and meningeal infiltration, may also produce an increase of 
globulin. The importance of an increase of globulin consists in its 
frequent association with lymphocytosis ; only then has it diagnostic value 
for syphilis. 

The methods for the determination of globulin in the spinal fluid 
are (a) Nonne^s test and its modifications, (h) the Boss- Jones method, 
(c) the method of Noguchi, and (d) Pandy^s method. 

(a) N owners Test. — In a small test-tube place 1 c.e. each of cerebro- 
spinal fluid and of saturated solution of ammonium sulphate. Mix well 
and stand aside for 3 minutes. A normal fluid remains clear or shows 
but a very faint opalescence; an increase of protein is indicated by 
opalescence, which may be slight or marked ; turbidity or precipitation 
demonstrates a strong globulin reaction. 

(b) Ross- Jones Test. — Pour 2 c.c. of saturated solution of ammonium 
sulphate into a small test-tube. Gently place a layer of 1 c.c. of spinal 
fluid over the ammonium sulphate solution, the same as for Heller’s 
albumin test. When a white ring is obtained after three minutes, the 
reaction is positive for globulin excess. 

(c) Noguchi Test. — ^Place 0.2 c.c. of cerebrospinal fluid into a small 
test-tube and add 1 c.c. of a 10 per cent, solution of butyric acid in 
normal salt solution. Heat to boiling. Add 0.2 c.c. of a normal salt 
solution of sodium hydroxid and boil once more for a few seconds. The 
normal reaction is clear .or shows a faint opalescence which does not 
flake for several hours ; a positive reaction is indicated by marked opa- 
lescence, turbidity, or visible granular precipitate, which settles in about 
an hour. 

(d) Fmdy^s Yesf.— T<rl cxs. of a saturated watery solution of car- 
bolic acid (1 part carbolic acid crystals and 15 parts distilled water) 
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in a test-taba w add^ 1 drop of clear cerebrospinal fluid. The 
immediate formation of a bluish-white ring or cloud is the evidence of 
an abnormal protein content; a white precipitate indicates a strong 
reaction. 

Having briefly described the four rmctions, namely, Wassermann 
reaction on blood and spinal fluid, lymphocytosis, and globulin reaction, 
it is now necessary to discuss their diagnostic values. These reactions, 
taken singly, mean nothing positive as regards the differentiation of the 
various types of neurosyphilis, but when read together they offer im- 
portant guides in diagnosis and treatment. 

We shall now reproduce Nonne*s conclusions, based on large ma- 
terial in the Bppendorf Hospital of Hamburg: 

I. Blood Exandnaiion, 

Wassermann reaction: 

1. Positive. Is characteristic* of syphilis with few exceptions, 

and indicates that the individual has in some 
manner acquired the disease, either through 
heredity or by infection. The disease from 
which he suffers at present is not necessarily 
due to syphilis. 

2. Negative. Speaks against general paresis, since the dis- 

ease rarely gives a negative blood-reaction. 

II, Cerebrospinal Fluid, 

1, Normal Fluid. Pressure 90 to 130 cu.mm, water. Globu- 

lin reaction negative. No pleocytosis — not over 
5 to 6 cells to the c.e. of fluid (Puchs-Rosenthal). 

2. Pathological Fluids. 

(a) Increased pressure — over 150 cu.mm, water. 

(b) Globulin reaction positive. 

(c) Increased cell-count; indicates the presence of an 

organic nervous disorder, not necessarily syph- 
ilitic. 

(d) if the disease is syphilis, the Wassermann test 

will be positive on the spinal fluid. If only 0.2 
c.c. of fluid are required to give a positive reac- 
tion, there is great probability that the patient 
will suffer from either paresis or taboparesis; 
it is much less probable that he is the subject of 
cerebrospinal syphilis or beginning tabes. 

In nearly all cases of cerebrospinal syphilis and of tabes the Wasser- 
mann becomes positive by the use of larger quantities of fluid — ^from 
0.4 to 1 c.e. 

Nonne has also formulated typical findings for the three leading types 
of neurosyphilis as follows: 
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I. Parem or Taboparesis. 

1. Wassermaun reaction on blood positive (100 per cent.). 

Pressure increased. 

2. Globulin reaction positive (95-100 per cent.). 

3. Lymphocytosis (95 per cent.). 

4. Wassermann in fluid: 

(a) Positive in about 85-90 per cent, with original 

* method and 0.2 c.c. fluid. 

(h) Positive in 100 per cent, with larger quantities 
of fluid. 

II. Te^es without Paresis. 

1. Wassermann reaction on blood positive (60-70 per cent.). 

Pressure usually increased. 

2. Globulin reaction positive (90 per cent.). 

3. Lymphocytosis positive (90 per cent.). 

4. Wassermann in fluid : 

(a) Positive in about 5-10 per cent, with original 
method and 0.2 c.c. fluid. 

(5) Positive in 100 per cent, with larger quantities of 

fluid. 

Ill, Cerebrospinal Syphilis. 

1. Wassermann reaction on blood positive (80-90 per cent.). 

Pressure frequently increased. 

2. Globulin reaction usually positive, exceptionally negative. 

3. Lymphocytosis nearly always positive. 

4. Wassermann in fluid: 

(a) Positive in about 10 per cent, with original method 
and 0.2 c.c. fluid. 

(6) Nearly always ’positive with larger quantities of 

fluid. Of great value in differential diagnosis 
from multiple sclerosis, cerebral and spinal 
tumor, which are always negative. 

An additional test has been deaeribed by Noguchi, the so-called 
‘4uetin test,^^ which may become of value in the latent cases of neuro- 
syphilis, that is, those without symptoms and even without other labora- 
tory findings. 

The Luetin Test. — This consists of an intradermal injection of killed 
pallida cultures, as prepared by Noguchi, and called luetin. When the 
reaction is positive, there will appear, within five or six days at most, a 
red papule with an indurated areola. The reports on the value of this 
test are rather contradictory, and not much has been heard from it of 
late. It is mentioned here for the sake of completeness. 

Diagnosis. — ^As a rule the diagnosis of neurosyphilis is not diflScult. 
This is especially true since w^ are in possession of the various labora- 
tory tests discussed in the preceding pages. Unfortunately laboratory 
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workers Itirjiish contradietpry reports on cas^ wiiich. require the great- 
est amount of illumihation. It often happens that the diagnosis, previ- 
ously doubtful, becomes more so after the laboratory has reported. 
Physicians rely too much upon the laboratory and too little upon their 
own diagnostic skill. The writer does not deny laboratories the right 
to assist Slid corroborate in diagnosis, but the function of the physician 
is to study every angle of his case and then to do his own thinking. Ac- 
cumulated clinical experience has taught us that neurosyphilis may mimic 
almost every organic disease, but we have also learned to detect the actor, 
it is in the peculiar grouping of symptoms and syndromes that we 
must seek help in doubtful cases. For instance, a case of thrombotic 
hemiplegia occurring in a young individual speaks its own language. 
Thrombosis of a cerebral artery is the special prerogative of the old, 
unless the young have bought this privilege at the shrine of Venus. 
Another peculiarity of neurosyphilis is its frivolity: the symptoms have 
a tendency to change from moment to moment and they are fond of a 
step-like course. Other organic diseases are more stable and more con- 
tinuously progressive; syphilis may be known by its very instability. 
The most serious phenomenon may disappear within a few hours and 
return the next day or next year. A patient struck with aphasia may 
recover speech within an hour and may permanently lose it again the 
same day. Another quality of the syphilitic symptom is its tendency to 
disregard all classical and textbook behavior; there is something unfin- 
ished and incomplete abolut it. Neurosyphilis acts in defiance of all the 
rules laid down for the proper conduct of orthodox brain or spinal cord 
lesions; their very grotesqueness mark them as separate diseases. Re- 
garding the conformity of syphilis to a type, it has been well said that 
the only thing in which syphilis is typical is that it is atypical. 

Perhaps the most important clinical guide in the diagnosis of nervous 
syphilis is the pupil. It has been the writer 's sign-post for many years, 
and it has rarely failed to give proper directions. Its language is direct, 
and when it presents inequalities, irregularities, complete or incomplete 
Argyll Robertson qualities, it speaks in unequivocal terms. Strange as 
it may appear, with many the examination of the pupil is still an un- 
known art. Inequality, loss or exaggeration of tendon reflexes, offer 
valuable hints to those in quest of assistance and who understand the 
reading of symptoms. 

For purposes of differentiation, before the Wassermann test prevailed 
in syphilis-diagnosis, writers were in the habit of placing the various 
symptoms of disease in juxtaposition. All this is unnecessary, since 
Nonne, a clever observer, has discovered that some of his most classical 
cases of multiple sclerosis have proved to be cerebrospinal syphilis by 
the Wassermann on the spinal fluid. The writer, with this knowledge in 
his possession, picked two cases for clinical demonstration — one a case 
of multiple sclerosis, the other, a case of cerebrospinal syphilis. The 
last case showed nystagmus, scanning speech, intention tremor, bilateral 
Babinski, absent abdominal reflexes, and yet it was proved to be syphilis 
by tibte laboratory as well as by the course of the disease towards im- 
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provement. The first case, with fewer symptoms of multiple sclerosis. 
Was a real case of that incurable disease. This proves the futility of 
taking up a number of symptoms and comparing them with each o^ier 
for diagnostic purposes. The diagnosis must be made after a full con- 
sideration of symptomatology, course of the disease, and laboratory find- 
ings. By laboratory findings is not meant the examination of a specimen 
of blood only ; the writer would especially ii]^clude the spinal fluid.^ In 
neurosyphilis the blood is often negative when the spinal fluid is positive. 
Much help may be derived from a knowledge of laboratory values as 
interpreted by Nonne and reproduced in the preceding section. Nonne?s 
‘‘four reactions’^ have certainly made diagnosis more scientific and have 
relegated the tedious “therapeutic test” into the past. 

Treatment. — General Prophylaxis. — ^The general prophylaxis of 
nervous syphilis is identical with that of syphilis as a disease. Until 
recently all efforts at prevention consisted in warning the young of 
the dangers of sexual intercourse and in the regulation and control of 
prostitution by the police. Such efforts, made rather feebly, have been 
sterile of results. The public at large has always turned a deaf ear to all 
serious efforts at the prevention of the venereal peril. It is only from 
the army and navy that we have received real encouragement in prophy- 
laxis. The percentage of the prevalence of syphilis has been gradually 
reduced in most armies from 11 to 15 per thousand to 3 or 4 per thousand 
— certainly a great improvement. The means employed in the army may 
be classified as educational, legislative and medical. The men are given 
lectures and literature dealing with the dangers from venereal infec- 
tion. Having developed a disease, the soldier is required to report im- 
mediately; neglect of this order is followed by punishment. In addi- 
tion, soldiers returning from leave of absence are given preventive treat- 
ment by means of the 3 per cent, calomel ointment. For this purpose 
and for the specific treatment of venereal diseases good hospital facilities 
have been provided in the army. In this respect the civilian population 
has fallen behind the military. The real solution of this vexed problem 
must begin as educational propaganda, not among those unable to benefit 
by it — namely, old men and women — but among the young. University 
students, including those studying medicine, should receive special lec- 
tures on the subject of prevention. Serological diagnosis of syphilis 
should constitute an obligatory study of the required laboratory course. 
It is almost unnecessary to add that the subject of treatment and pre- 
vention of venereal diseases should form a necessary part of all post- 
graduate instruction given in the various postgraduate schools. 

In the writer’s opinion health and money could be saved the com- 
munity if the medical examiners of insurance and fraternal orders were 
instructed to examine as diligently for venereal disease as they do for 
cardiovascular changes. Not infrequently has the writer been consulted 
for frank tabes and cerebrospinal syphilis by men who had recently 
passed rigid examinations for life insurance and were given policies 
for large amounts. This is a travesty on medicine as a science and an 
art. Had the insurance examiner taken the pains to tap the knee rather 
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than feel the pulse, he might have saved hiS company money and the 
patient his health. 

It has been suggested that something might be gained for prophylaxis 
if a law were passed making it a misdemeanor, to transmit venereal dis- 
ease to another person. While evidence of such a crime might be difficult 
to obtain, yet the fear of detection might act as a preventive. 

The public should be educated as to the gravity of syphilitic infec- 
tion; those especially who are capable of spreading the disorder by ex- 
ternal means must be urged to adopt preventive measures. Midwives, 
nurses, barbers, waiters, cooks, should be taught how to sterilize tools 
and instruments. 

Compulsory reporting of venereal diseases, adopted by most State 
boards of health, will help not only the individual, but also the com- 
munity. We shall gradually accumulate a mass of statistics proving the 
prevalence of venereal disorders and pointing the way toward prevention. 

Individual Prophylaxis. — Patients who have already acquired syph- 
ilis may do much toward preventing involvement of the nervous system. 
Scrupulous attention must be paid to the accepted rules of physical 
and mental hygiene. Not alone is physical over-work detrimental, but 
mental fatigue and worry have a tendency to prepare the nervous sys- 
tem for neurosyphilis, the worst form of that dreaded disorder. In addi- 
tion, trauma is to be avoided, because of its peculiar effects on the ^ 
nervous system in one who is the subject of either syphilis or some 
other infection. We are all familiar with the clinical observation that 
trauma often ushers in tuberculosis iii the traumatized parts, but it is 
not so well known that this also applies to syphilis. Localized, luetic, 
cerebral meningitis has frequently followed an insignificant trauma to the 
head. 

As a matter of individual prophylaxis of neurosyphilis must be men- 
tioned frequent examinations of the spinal fluid in one who has 
contracted syphilis. It has been found that when syphilis has become 
constitutional, even in the early stages, there is apt to be involvement 
of the meninges and bf the interstitial tissues of the central nervous 
system. If the condition is detected early, it may be possible, by judicious 
treatment, to prevent the development of cerebrospinal syphilis, tabes, 
and general paresis. In order, therefore, to - prevent the most serious 
form of syphilis — namely, neurosyphilis — from appearing many years 
after the patient has considered himself well, the watchful physician 
must not fail to urge the methodical examination of blood and spinal 
fluid at a time when the patient is free from nervous involvement. 

As the result of such examinations, Corbus, in 1910, found involve- 
ment of the cerebrospinal system without clinical symptoms in 33% per 
cent, of secondary syphilis, 40 per cent, of tertiary syphilis, and 31 per 
cent, of latent syphilis. In summing up his cases — 180 in all — there 
were 33 (or 30 per cent.) which showed early involvement of the nervous 
system, though there were no definite clinical symptoms. It seems logical 
to assume that if these patients are permitted to go untreated, they will 
eventually show signs of neurosyphilis. 
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Not only Corbus, but also Fordyce had similar experiences, and^ 
the latter therefore pleads with dermatologists and genito-urinary sur- 
geons to pay closer attention to the early manifestations of nerve-in- 
volvement, as shown by the spinal fluid Wassermann. According to 
the views of many authorities on syphilis, a lumbar puncture should be 
made when the patient presents himself for the first examination. 

In the writer ’s opinion cases of secondary, tertiary, and latent syplh- 
ilis should receive intensive treatment with mercury and salvarsan 
even in the absence of all clinical symptoms, provided the spinal fluid 
is pathological — this as a mere prophylactic measure. 

General Management. — Once the diagnosis of neurosyphilis has 
been made, there should be no delay in instituting treatment. Procras- 
tination here may spell irreparable damage to important nerve tissues. 

The treatment of syphilis means more than the relief of symptoms; 
it includes the judicious management of the most treacherous disease 
known to the profession: The modern physician cannot afford to harbor 
the delusion that a stereotyped formula will serve in all cases. Some 
patients are cured spontaneously, that is, without any treatment ; others 
require but little treatment ; while in a large number of cases even the 
most intensive treatment may be powerless to prevent the oncoming 
parenchymatous diseases — tabes and general paresis. 

To the casual reader a special section on the treatment of neuro- 
syphilis might seem superfluous, for syphilis to him is the same no 
matter where found. This is a mistake ; syphilis is not the same every- 
where. Not only is the treatment of nervous syphilis different from that 
of syphilis in general, but even within the nervous system itself there 
are regional peculiarities which demand different methods of treatment. 
The practical guide in the management of a given case of syphilis of 
the nervous system is the new classification of neurosyphilis into (1) in- 
terstitial and (2) parenchymatous types, each to be discussed in this 
article under its own heading. {See pages 129 and 148.) The inter- 
stitial group includes the lesions formerly classed under cerebral, spinal 
and cerebrospinal syphilis, while the principal representatives of the 
parenchymatous group are tabes and general paresis. 

It may now be stated definitely that in the treatment of neurosyphilis 
the most favorable results are obtained so long as the case remains one 
of interstitial syphilis. The improvement in this group is easily explained 
by the local peculiarities of the lesions which consist, for the most part, 
of edema or pressure upon nerve centers — not of actual destruc- 
tion. Possibilities of a cure exist only when the nerve fibers and nerve 
centers have escaped actual strangulation. It is for this reason that 
parenchymatous neurosyphilis, with its great destruction of nerve tissue, 
offers so few possibilities of recovery. According to some authors, the 
favorable results obtained in the last group of cases were entirely due 
to the fact that by the side of definite parenchymatous > lesions there 
were still present remnants of interstitial pathology — inflammations and 
exudates — ^which yielded to treatment. 

Symptomatic Treatment. — Tfiis consists largely in the aUeviatioii 
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jf Vain and discomfort while waiting for the benehcial effects of spe- 
ific medication. For instance, a patient who is given treatment for 
Ivphilis, but meanwhile suffers from intense cephalalgia and insomnia, 
•I II not wait for the effects of salvarsan and mercury; he^is entitled to 
u niporary symptomatic relief by means of anodynes and hypnotics 
judiciously administered. 

Si'EOiFio Treatment. — The drugs used in nervous syphilis are the 
, tries utilized in general syphilis with certain modifications in their appli- 
— ^mercury, salvarsan and its equivalents (neosalvarsan, arseno- 
beiizol, novarsenobenzol, arsphenamin) and the iodids. 

1. Mercury . — This classical remedy enters into the treatment of al- 
most every form of syphilis, regardless of what other drugs are being 
iiM*d. The administration of mercury in the form of pills or in solu- 
lion has been abandoned in favor of modes of administration less likely 
lo jiroduce salivation and gastro-intestihal disturbance. 

The form of mercurial medication which enjoys great popularity 
with the profession at the present time is the inunction met hod. This 
fonsists in rubbing into the patient \s skin a varying amount of mer- 
LMirial ointment, an average dose being one dram (4 grams) daily. This 
I lose is placed in waxed paper, the full contents of which is to be rubbed 
by the patient into his skin before retiring for the night, a different part 
of the body being selected for each treatment. After fifteen to twenty 
juiiiutes of hard rubbing the greater portion of the ointment is usually 
absorbed. To allow complete absorption to take jilace during the night, 
a flannel bandage is applied tq the part and left over night. The parts 
of the body commonly selected are the flexor surfaces in the following 
rotation: groins, bend of elbows, popliteal spaces, and the inner surface 
of the thighs. In order to make the skin more supple, so as to absorb 
!i maximum amount of mercury, a lukewarm bath may be taken before 
t;ach rubbing. Certainly a hot bath is necessary every fourth night, 
'riiirty of these rubbings constitute a course of mercury treatment. Be- 
tween the courses of mercury treatment iodid of sodium may be admin- 
istered in doses beginning with thirty drops of the saturated solution, 
LTadnally increasing to 1 dram (4 grams) three times daily after meals. 
The iodids may be taken in large quantities of water, milk, or carbonated 
water, and continued for a period of about four weeks. Then mercury 
is resumed and another course consisting of thirty rubbings admin- 
istered. Alternating courses of mercury and iodids are to be given 
^hiring the entire period of active treatment. An old and tried method 
r>f treating nervous syphilis is by the so-called ‘‘mixed'’ treatment, which 
means the simultaneous administration of mercury and iodids during a 
f)(Tiod of six weeks, which constitutes a course. This is followed by six 
^.veeks of complete rest from all active medication. This period of rest 
is to prepare the patient for another course of treatment % giving him 
I generous and unrestricted diet, tonics, proper exercise and rest. The 
next active course of treatment is again followed by a similar period 
nf comparative rest, and this in turn by another period of rest. Two 
\ oars of such active treatment has been considered adequate, provided 
i>lood and spinal fluid Wassermann tests have been made and repeatedly 
iound negative. 

A more cleanly preparation than ordinary mercurial ointment is 
'Irate of mercury, equally as effective. One dram (4 grams) of a 10 per 
f'nt. oleate of mercury is to be used night and morning for four days. 
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For continuous use the dose is reduced to 1 dram (4 grams) daily/ as 
soon as evidence of salivation has appeared. The oleate is rubbed ^tb 
the skin by means of a piece of flannel^ selecting a difterent part of the 
body for each application, but making use of the same piece of dannel. 
The oleate has one advantage over the mercurial ointment in the fact 
that it can be used over any part of the body, and another, because ab- 
sorption takes place more readily. The usual course with oleate is the 
same , as with mercury — six weeks. Rubbings may be ordered alone or 
in combination with the internal administration of the iodids. ' 

Mercury Injections . — This is a more energetic mode of attacking the 
disease and appears to be especially indicated when the symptoms 
threaten to destroy the patient or to cause permanent damage. Depend- 
ing upon the time at our disposal, we make use of either soluble mer- 
curial salts frequently repeated, or of the insoluble mercurial prepara- 
tions repeated at longer intervals. 

Soluble Mercurial Salts . — The soluble mercurial salts, such as mer- 
curic chlorid, succinamid and the red iodid of mercury, are injected 
daily, or every other day, in doses varying from % of a grain to. % grain 
(0.008-0.0324 gram). In fulminant cases of brain and spinal cord 
syphilis, which suggest impending or already existing apoplexy, in stupor 
or coma of syphilitic origin, the soluble and quickly acting mercurial 
salts are indicated. All antiseptic precautions must be observed, needles 
and syringe must be boiled and the physician’s hands made sterile. 
Fresh tincture of iodin applied to the skin and followed by alcohol is 
usually sufficient to sterilize the skin over the buttocks. The injection 
is made directly into the buttocks, and one should aim to avoid piercing 
blood-vessels and nerves. This can be accomplished by choosing as the 
site of intramuscular injection a point halfway between the anterior 
superior spine of the ilium and the upper end of the intragluteal fold. 
This point brings one well outside the reach of important blood-vessels 
and nerves. 

Insoluble Mercury Salts . — When time is not an element of great im- 
portance, as in the chronic forms of parenchymatous neurosyphilis, the 
insoluble salts of mercury may advantageously find application. The 
most popular representatives of that class are salicylate of mercury 
and the so-called “gray oil,” each having advocates. The writer prefers 
the gray oil prepared by the National Pathological Laboratory and sold 
in syringes containing sufficient for teii injections. This preparation is 
painless and easily administered. The dose of both drugs is approxi- 
mately one grain (0.06 gram), once or twice weekly, injected into the 
buttocks. The landmarks are the same as those previously given for 
the- injection of the soluble mercurials. 

The advantage of the insoluble preparations over the soluble ones lies 
in the slowness of absorption — ^the system being fed with small quan- 
tities of mercury during the intervals between injections — while the 
soluble salts are rapidly excreted and require frequent repetition. One 
disadvantage in the use of the insoluble preparations is the absence of 
control over the rate of absorption, which must vary in different in- 
dividuals. A knowledge of the uncertainty of the rate of absorption 
makes imperative frequent examinations for signs of beginning salivar 
tion. On the appearance of reddened or spongy gums, or of a mercu- 
rial breath, injections should be discontinued. Indeed, it is a good rule 
to interrupt the treatment after each series of eight injections, the ob- 
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ject being to await the possible development of signs of mercnrialization. 

The patient must be impressed with the fact that, irrespective of 
the mercurial preparation used, he must give careful attention to the 
oral cavity: teeth and gums require brushing after each meal. Pow- 
dered chlorate of potash may be used as a tooth-powder, and listerine 
or a similar antiseptic as a mouth-wash. During treatment with mercury 
all articles containing even a trace of organic or mineral acids should be 
excluded from the dietary, which means that raw or cooked fruit is also 
to be prohibited. These precautions are to be followed to the letter, as 
otherwise there will be salivation with all its discomforts, which may 
necessitate cessation of much needed treatment for a long time. 

2. Tartrohismuthate of Sodium , — In 1922 Marie and Pourcade re- 
ported on the treatment of neurosyphilis by means of tartrohismuthate 
of sodium. Their method consisted in the administration of one-and-one- 
half c.c. of the salt intramuscularly every five days, until 20 injections 
have been given, which approximately represents three grains of the salt 
for each patient. 

In their cases the results were absolutely nil for the fully-developed 
cases of general paresis, while there was some improvement in the early 
simple forms of general paresis. The drug appears to exert a favorable 
influence on the gummatous and vascular types of neurosyphilis, and 
favorable reports have come from a number of reliable observers of dif- 
ferent countries. ‘‘Watchful waiting” is a good motto to follow with 
reference to all the bismuth preparations. 

3. Salvarsan and NeomJvarsan (Arsphenamin and Neoarsphenamin) ^ 
Arsenohenzolf Novarsenobenzol, Silver-arsphenamin, Sulpharsphenamin, 
Tryparsamid . — Preceding a discussion of the uses of these arsenicals in 
nervous syphilis, it is necessary to give a short sketch of such prepara- 
tions as have only recently come into general use, and of others about to 
be brought to our^notice soon. 

(a) Silver-arsphenamin . — This is thought a good substitute for 
arsphenamin and neoarsphenamin in cases with severe reactions from the 
use of the latter. Some have not only found silver-arsphenamin as effec- 
tive but even superior to the older arsphenamins. Though its arsenic- 
content is only two-thirds that of arsphenamin, it is nevertheless two and 
three times as active because it contains 12.7 per cent, of silver. Like 
the other preparations; it is sold in ampoules of various sizes. Doses 
vary from 0.15 to 0.25, or 0.3 gm., usually administered in 5 to 10 c.c. of 
freshly distilled water., A course of treatment consists of 8 to 15 injec- 
tions given at intervals of four to five days. Karl Stern’s simple technic 
for intravenous injection of silver-arsphenamin is, to dissolve the black 
powder in 2 to 3 c.c. of w^arm water contained in a 10 c.c. syringe. After 
puncturing the vein, the piston is withdrawn until the syringe is full of 
blood and remedy before being pressed home. The admixture of albu- 
min which takes place in the syringe is believed to reduce the toxicity of 
silver-arsphenamin. Of this preparation, concentrated solutions are also 
well tolerated intramuscularly. 

(b) Sulpharsphenamin . — This is an arsenobenzol derivative, pre- 
pared from arsphenamin, formaldehyd, and sodium bisulphite. It pos- 
sesses great stability in dry form and in solution. In contrast to ars- 
phenamin and neoarsphenamin, both of which rapidly change in color 
and composition on standing in solution, sulpharsphenamin remains clear 
and shows no increase in toxicity after twenty-four hours’ standing. 
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The average arsenic-content is 22 per cent., while that of arsphenamin is 
30 per cent. Sulpharsphenamin has not only been found to be more 
stable than other arsphenamin preparations, but it also possesses greater 
tissue penetration. Biologically it displayed practically the same per- 
centage efSciency in its effect upon trypanosomes in the spinal fluid as 
tryparsamid (tryparsamid 87 per cent., sulpharsphenamin 82 per cent.). 
Sulpharsphenamin may be injected intravenously and intramuscularly 
with equally good results. Ampoules consist of various-sized doses, from 
0.3 to 0.6 gm., containing a readily soluble, light-yellowish powder. ' The 
dose is gradually increased from 0.3 to 0.6 gm. which is considered the 
maximum dose. Intravenous injections are given once weekly in more 
or less concentrated solution, depending on the operator's inclination. 
For intramuscular injections, highly concentrated solutions are best tol- 
erated. For this purpose a 30 per cent, concentration is recommended, 
that is, for each 0.1 gm. sulpharsphenamin 0.3 c.c. of water is required. 
The intramuscular injection may be given into the gluteal region with a 
2 c.c. hypodermic syringe. With the sulpharsphenamin treatment is 
usually combined the regular mercury salicylate or ‘‘gray oil” injection, 
best given during intervals of treatment with sulpharsphenamin. Dr. 
R. D. Ilalloran of the Boston State Hospital has pointed out that some 
of his patients have shown signs of kidney irritation in the form of traces 
of albumen and occasional hyaline easts after they have completed a 
course of sulpharsphenamin treatment consisting of seven or eight ihjec- 
tions. This, of course, is good warning and should be heeded by those 
using sulpharsphenamin; frequent urinary examinations are therefore 
imperative. Carl Veogtlin has come out strongly in favor of sulph- 
arsphenamin as an important rival of the old arsphenamin group. 

(c) Tryparsamid . — This new arsenical was developed in the Rocke- 
feller Institute for Medical Research. The dried salt contains 25.32 per 
cent, of arsenic in the pentavalent form, and is a colorless, odorless pow- 
der readily soluble in water. A number of the institutions for mental 
cases have been given an opportunity for clinical experimentation and 
several reports have already been published, some favoring the use of 
this drug, while others are still doubtful. Perhaps the most optimistic 
report on tryparsamid emanated from the Wisconsin University, and 
was furnished by Lorenz, Laevenhart, Beckwenn, and Hodges. They 
published a series of cases of general paresis, 54 in all, claiming brilliant 
results from the administration of tryparsamid intravenously, combined 
with mercury intramuscularly, without any intraspinal medication. 
Their treatment consists in dissolving 3 gm. of tryparsamid in 10 c.c. of 
freshly distilled water and injecting Hie total amount intravenously; the 
solution is injected at intervals of a week for eight successive wrecks. At 
the same time mercury salicylate in one-grain doses is administered by 
intramuscular injection. A mercury injection is given three days before 
each dose of tryparsamid, and a total of nine such injections alternating 
with the eight injections of tryparsamid comprise a course. After rest- 
ing from 5 to 8 weeks, a second course is given. After the second course 
and a period of rest, or if the case is still serologically positive, a third 
course is given. Of their 54 cases of general paresis, 28 were discharged 
from the hospital and have been able to return to work, for periods vary- 
ing from 6 months to two years. The U. S. Public Health Service has 
been able to prove experimentally that tryparsamid has greater pene- 
trating power than arsphenamin and neoarsphenamin and other arseni- 
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cal preparations. The authors also publish tables to prove that try- 
parsamid has a marked effect on the blood and serology of general paresis, 
reducing the strength of the positive Wassermann and in many cases 
producing negative reactions. In the writer’s opinion the pernicious 
effects of tryparsamid on the optic nerves, causing optic atrophy in a 
large number of cases, constitute a good reason for the most extreme con- 
servatism in the use of what appears to be an otherwise splendid remedy 
and good substitute for the Swift-Ellis treatment. 

Discussion. — When the arsphenamins were first introduced by Ehr- 
lich, an impression prevailed that its spirocheticidal powers were exerted 
against only the early lesions of syphilis. Most authors, including Ehr- 
lich himself, warned against its use in the late lesions, especially in those 
affecting the central nervous system. Cautiously he advised the experi- 
mental use of small doses of the remedy in all forms of neurosyphilis. 
Soon a series of phenomena were observed, which were variously de- 
scribed as neurorecidives and neurorccurrences. These sequelaB were 
characterized by affections of the cranial nerves accompanied in most 
instances by deafness and cranial nerve paralysis. During the period of 
the administration of salvarsan in small doses the symptoms described as 
neurorecurr^nces multiplied at an enormous rate. It was then suggested 
that possibly the small doses administered failed to destroy the spiro- 
chetes, but caused them to multiply instead. While controversies as to 
the true nature of these relapses were carried on, some observers re- 
ported that the administration of larger doses had the effect of removing 
the unpleasant complications. Simultaneously with this discovery it was. 
found that salvarsan or neosalvarsan, in combination with mercury, was 
raon* effective than was either remedy administered alone. When subse- 
quently the proof was produc(‘d that all forms of luetic nervous disease 
are syphilis — not meiely related to it — the hope was cherished by many 
that henceforth all forms of syphilis would be treated alike. This was 
found to be deceptive. It is true that certain of the early syphilids yield 
readily, within a very short time, to one or two intravenous injections of 
salvarsan, but this is no indication that cerebrospinal syphilis can be 
cured in the same way. On the contrary, it has been definitely ascer- 
tained that only fair-sized doses, frequently administered, exert any ap- 
preciable effect on the late lesions of syphilis, notably neurosyphilis. 
Conformably to this vieWj Collins and his co-workers advised the so-called 
“int(*nsive” method of treating nervous syphilis. This method aims to 
flood the system wdth salvarsan or neosalvarsan intravenously, allowing 
two days only between injections, five of which injections are thus admin- 
istered, unless contra-indications are present. During the intervening 
days the patient receives inunctions of mercury or intramuscular injec- 
tions of salicylate of mercury in one-half to two-grain doses (0.0324-0.13 
gram) once or twice weekly; or bichlorid of mercury in doses of 
^'rain (0.008-0.016 gram) is injected every day or every other day. After 
a course of this treatment, extending over three wrecks, an examination 
is made of blood and spinal fluid to decide the further management. If 
the Wassermann test is negative, treatment is interrupted for three 
mouths, at the expiration of which time the series of injections are re- 
T>oated. This plan of treatment is consistently adhered to until all clini- 
cal evidences of syphilis have disappeared and, in addition, the blood 
and spinal fluid have become negative. 

The intensive method of treating neurosyphilis certainly brought 
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favorable reports, but there were many disappointments. As many re- 
lapses seemed to have occurred after this method as after the old line of 
treatment with mercury only. It was argued that there probably exists 
an anatomical barrier to the free transmission of salvarsan from the 
general circulation into the central nervous system, which was made more 
probable by the fact that experimenters failed to detect any appreciable 
quantity of salvarsan in the subarachnoid space after large intravenous 
injections. According to Goldman and others, the choroid plexus, which 
constitutes the greatest source of the spinal fluid, functionates somewhat 
like a filter in that certain poisons — ^salvarsan and neosalvarsan among 
them — are not permitted to pass into the ventricular system, while the 
fluid elements are given free passage. Though this peculiar arrange- 
ment serves well as a defense against the entrance of poisons into the 
nervous system, it also prevents the entrance of needed remedies. Mari- 
nesco, Eobertson, and particularly Swift and Ellis, endeavored to over- 
come this disadvantage by carrying on similar experiments, in order to 
discover a method whereby it would be possible to reinject into the sub- 
arachnoid space the patient’s own serum previously charged with a full 
dose of either salvarsan or neosalvarsan, or their equivalents. To the 
ingenuity of Swift and Ellis we owe our present method of intraspinal 
therapy. 

BwifUEllis Method of Intraspinal Injections , — The patient is given 
an intravenous injection of 0.6 gram (9 grains) of salvarsan or of 0.9 
gram (14 grains) of neosalvarsan in the usual manner. One hour after 
Jhe injection, enough blood is withdrawn from the patient’s vein to yield 
at least 15 c.c. of scrum. The blood, obtained under aseptic precau- 
tions, is permitted to coagulate and then placed in an ice-chest over 
night. Next morning the separated serum is carefully decanted off 
into a centrifuge tube and allowed to centrifuge for half an hour. The 
clear supernatant fluid is pipeted off from the few red cells at the bottom 
and poured into a graduated tube up to the 12 c.c. mark, and then 
brought up to 30 c.c. by the addition of sterile 0.9 per cent, sodium 
chlorid solution. This is placed in a 56® C. thermostat for 30 minutes 
and the mixture of serum and salt is ready for intraspinal injection. 

The solution is injected at body temperature, with the patient lying 
on his side near the edge of the bed. The skin of the back is rendered 
aseptic, and the area to be punctured is anesthetized with a 2 per cent, 
sterile novocain solution. A lumbar puncture needle is introduced in 
the usual manner, and about 30 c.c. of cerebro.spinal fluid is withdrawn, 
or a quantity which -will reduce the intraspinal pressure to about 
30 to 40 mm. of water. This is gauged with a 3-millimeter glass tube 
graduated in centimeters and millimeters, which gauge is disconnected 
when the desired pressure is reached. The use of a gauge is not essen- 
tial, the only requisite being that the quantity removed equals the quan- 
tity introduced. For the past eight years the writer has followed Ihe 
routine method of removing 5 c.c. less fluid than is to be introduced. 
The reason for this procedure is to keep the salvarsanized serum slightly 
under pressure and thus to cause better diffusion throughout the central 
nervous system. The serum-salt mixture is poured into a Luer syringe 
(large size), carrying at the delivery point a sterile piece of connecting 
rubber tubing about twelve inches long. This tubing is then attached 
to the lumbar puncture needle, taking care not to introduce air. Tho 
mixture is then permitted td flow gently into the subdural space. During 
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the withdrawal of spinal fluid the patient may experience discomfort, 
in which event a smaller quantity of fluid is Withdrawn and the sal- 
varsanized serum injected. Patients must remain in bed twenty-four 
hours after each intraspinal injection. In order to prevent headaches 
and disagreeable nausea following injection, the foot of the bed is ele- 
vated about six inches and the pillows are removed from under the head. 
When these precautions are observed, patients usually experience 
few or no after-effects ; perhaps only a slight headache is felt, or there 
is a slight elevation of temperature within half an hour. In the ma- 
jority of cases pains in the lower extremities appear within 2-4 hours 
after an intraspinal injection. 

The original technic, as described by the authors, has been somewhat 
modified of late, especially with reference to the time of blood-withdrawal 
and as to the dilution with normal salt solution. McCaskey advises 
shortening the period of the withdrawal of blood to 20 minutes, the 
object being to increase the salvarsan content. This modification has 
been generally adopted. Another modification of the Swift-Ellis treat- 
ment consists in the use of pure serum, undiluted with normal salt solu- 
lion, but otherwise according to the authors’ directions. In the writer’s 
own practice, 12 c.c. of the undiluted serum, prepared according to 
Swift-Ellis, are used, which dose is gradually increased with each sub- 
sequent injection to 15, 18, 20, 25 and, lastly, to 30 c.c. of undiluted 
serum. 

Direct Intraspinal Injections . — ^Numerous suggestions at simplifica- 
tion of the Swift-Ellis method have been made by various clinicians. 
Attempts have been made ^o introduce salvarsan and neosalvarsan into 
the subarachnoid space directly without a preceding intravenous injec- 
tion. Wechselmann was the first to introduce a small amount of sal- 
varsan intraspinally. Then came Marinesco, Ravaut, Schubert, Gen- 
nerich and Wile. It was Wile who popularized Ravaut ’s method of 
direct intraspinal medication in America. However, when this short 
cut to the intradural space had become popular, unfavorable reports 
began to pour in, due partly to defective technic, but mostly to inherent 
faults of the method itself. Among the accidents resulting from this 
method must be mentioned paralysis of legs, bladder and rectal sphincter, 
as well as decubitus. Corbus, Gordon, Sachs, Strauss and Kaliski have 
also reported unfavorable results. While the writer has seen brilliant 
results in one or two hopeless cases, failures were numerous and ap- 
parently the result of thfe direct intraspinal injection of salvarsan and 
neosalvarsan. The method has been almost entirely abandoned by the 
medical profession. Most clinicians have returned to the more compli- 
cated — ^but far safer — autoserosalvarsan' therapy of Swift-Ellis. 

Ogilvie^s Met nod , — Of the numerous contributions to intraspinal 
therapy, that furnished by Dr. Ogilvie is perhaps as important as the 
Swift-Ellis method itself. Ogilvie ’s method consists in the addition of 
small amounts of salvarsan to human serum previously prepared accord- 
ing to Swift-Ellis, without the intravenous injection of salvarsan. The 
object of this method is to inject intraspinally a known dose of salvarsan. 
Instead of relying upon an uncertain quantity of the remedy contained 
in the Swift-Ellis injection. Because of the occasional occurrence of 
temporary bladder disturbances from larger doses, the author of this 
method, as well* as others who have tried it, warn tbe profession not to 
exceed the dose of 1 milligram. It was the large doses that caused 
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dangerous sequelae to appear. So favorably has this method been re- 
ceived that Swift himself, in commenting upon Ogilvie’s modification, 
admits its greater spirocheticidal effects as compared with his own 
method. He believes, however, that a certain as yet unexplained prin- 
ciple derived from the patient's own blood and probably the result of 
ihe action of salvarsan upon the blood-constituents — absent in Ogilvie's 
jnethod but present in his own procedure — is responsible for some of the 
beneficial effects. Further, in his opinion the administration of auto- 
serosalvarsan to whieh salvarsan has been added, according to Ofeilvie, 
constitutes probably the ideal method. 

Byrnes* Method. — Thb< method is similar to the preceding, differing 
from it only in the fact that to blood-serum — prepared as for Swift- 
Ellis without the previous intravenous salvarsan injection — there is 
added a small dose of mercuric chlorid instead of salvarsan. Byrnes 
himself believes that the beneficial results reported from the Swift-Ellis 
treatments are not due to the infinitesimally small amount of salvarsan 
contained in the 30 c.c. of diluted serum, but rather to the bichlorid of 
mercury still circulating in the blood and thus transferred directly 
into the subarachnoid space. He believes that, inasmuch as sal- 
varsan therapy is nearly always combined with energetic mercury medi- 
cation, it is uncertain which of the two drugs exercises the beneficial 
effects. He therefore advocates the direct introduction of mercury into 
the subarachnoid spinal space in doses of from 3/50 to 1/20 of a grain 
(.0013-.003 gram). The writer, having given this method an extensive 
trial in hospital practice, is fully convinced of its efficacy in improving 
laboratory and clinical findings, but, like others, the violent reactions 
have discouraged him from its further use. 

Intracranial Injections. — Two methods of bringing the spirocheticidal 
substance directly into contact with the brain have been introduced into 
therapeutics — the subdural and the intraventricular routes. Drew M. 
Wardner first described the intracranial injections of salvarsanized 
serum, believing that the usual administration of mercury and salvarsan, 
intravenously and intraspinally, does not reach the ventricular system, 
and that, therefore, the most logical treatment of spirochetal involve- 
ment of the brain must be directed to the brain itself. This method 
presents difficulties and has resulted in fatalities. 

Ayer*s Intracistern Route. — The route through the cisterna magna, 
first described by Ayer in conjunction with Wegeforth and Essick in 
1919 and again by himself in 1920, is- less dangerous and perhaps 
quite as efficacious as the intracraiiidl method. According to Ayer, the 
procedure has been found almost easy, and no alarming symptoms have 
been reported either during or after the puncture. 

‘‘The patient is placed on the side, as if for lumbar puncture, with 
neck moderately flexed. Care is taken to maintain the alignment of 
the vertebral column to prevent scoliosis and torsion. After antiseptic 
preparation of the skin, usually including the shaving of a little hair, 
and local anesthetization with proeain, the thumb of the left hand is 
placed on the spine of the axis, and the needle inserted in the midline 
just above the thumb. The needle may be pushed rapidly through the 
skin, but should then be cautiously and guardedly forced forward and 
upward in line with the external auditory meatus and glabella, until the 
dura is pierced. If the cisterna be entered at this angle there is usually 
a distance of from 2.5 to 3.0 em. between dura and medulla as shown on 
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frozen sections ; with the needle less oblique in position the distance be- 
tween the walls of the cisterna becomes progt^essively less. Therefore, 
it is good practice to aim a little higher than the auditory meatus, and, 
if the needle strikes the occiput, to dejjress just enough to pass the dura 
at its uppermost attachment to the foramen magnum. At its entrance 
the same sudden “give^' is felt as in lumbar ])uneture. The needle 
employed is a regular lumbar puncture needle, nickloid, 18-gauge pre- 
ferred, with beveled stylet, sharp on the sides, but not too sharply 
pointed. There is rather dess variation in the depth of the tissue tra- 
'‘ crsed than in the lumbar region, being in an ordinary sized adult from 
^ to 5 cm., the greatest distance in the series being 6 cm. and the 
smallest 3.5 cm. It was found that a faint circular scratch on the needle, 
6 cm. from the tip, was entirely satisfactory in judging the distance.’' 

In spite of the simplicity of the technic, the author thinks it unfair 
1o the patient to perform cisterna puncture without previous experi- 
ence at the necropsy table. 

Ayer himself and others after him utilized the intra-cistern route 
for diagnosis at first, but recently a number of favorable reports have 
l)cen published on the use of this route for the introduction of arsphena- 
iiiinized serum (Swift-Ellis technic). Thus, E. G. Ebaugli reports on a 
series of 250 punctures in 28 paretics, lie thinks this method is superior 
1o the intracranial method because of the facility with which it can be 
])erformed ; in addition he emphasizes the fact that treatment is more 
intensive than by the inlrasjiinal mcThod, there being less dilution and 
more widespread dissemination of the serum. The serum reaches all 
jiarts of the brain, thus e^ferting a favorable influence on the syphilitic 
loci, interstitial and parenchymatous. 

Spinal Drainage . — Gilpin and Early in 1915 reported favorably on 
Iheir method of treating neurosyphilis by means of mixed treatment, 
namely, mercury and intravenous injections of arsphenamin, followed 
by complete drainage of the spinal fluid. The technic is simple*. The 
intravenous injection of any of the arsphenamin preparations being 
com])leted, a spinal puncture is made and fluid withdrawn until no more 
Hows from the cannula. Spinal drainage should not be performed 
()ft(‘ner than once in two weeks, though salvarsan injections and mer- 
curial inunctions may be ordered as before. The headaches are best pre- 
sented by the recumbent position in bed for at least twenty-four hours, 
Avith head low and the feet slightly elevated. This method has been 
poluilarized by Dercum^ and his co-workers and has become known as 
Dereum’s spinal drainage; he believes this to be equal, if not superior, 
to the Swift-Ellis treatment. This opinion is not shared by the writer 
of this article, who is more than ever convinced of the efficacy of the 
Swift-Ellis method, while he has never seen any striking results from 
q>inal drainage, except the immediate disabling effects in the form of 
severe headaches. 

3. lodids . — Formerly great curative powers wore attributed to the 
iodids. And it was the custom in serious cases of brain syphilis to 
crowd the iodids in enormous doses. Recently we have learned that 
iodids have a low spirocheticidal value and their use in most forms of 
nervous syphilis has been dispensed with. Authors like Collins, Weisen- 
burg and Cotton advise against the administration of iodids altogether. 
Addle others have become apathetic towards this form of treatment. 
There still remain those who, like Jelliffe, have had proof of the efficacy 
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of iodid Administration in the past and who are therefore loath to dis- 
continue its use entirely. The writer agrees with Jelliffe and is still in 
the habit of using iodids in the treatment of nervous syphilis. While ad- 
mitting their low spirocheticidal power, one must concede the useful 
quality of iodids in causing the absorption of inflammatory products re- 
sulting from microbic activity. Sometimes great benefit is experienced 
from the administration of fair-sized doses of iodids in syphilis of the 
nervous system — a group in which the iodids have celebrated their 
greatest triumphs. The dose may not exceed 1 dram (4 grams), fhree 
times daily, well diluted in water or milk, and taken after meals. 
Those who still use the so-ea,lled “mixed’' treatment certainly include 
the iodids, but in order to conserve the patient’s gastric functions, 
moderate-sized doses should be administered. The writer’s preference 
is for the 30-grain dose (2 grams) of the sodium preparation, though 
recently the opinion has been advanced that potassium iodid is the more 
valuable preparation for late syphilis. 

In many cases Sajodin, a tasteless preparation in tablet form of 
0.5 gm. each given three times daily, may be substituted for the ill- 
tasting iodids. 

Plan of Treatment. — There is no plan of treatment suitable for all 
cases of neurosyphilis. Something must always be left to individual in- 
itiative in medicine. Every clinician has his favorite plan. However, 
all are agreed that it is well to have a complete record of laboratory 
data before beginning treatment: Wassermann tests on blood and 
spinal fluid, globulin tests and lymphocyte count. This is necessary not 
only to make the diagnosis more certain and perhaps to disarm possible 
criticism, but also as a gauge for -comparison in the future. In order 
to learn something about the efficacy of our treatment, it will be neces- 
sary during the course of such treatment to make spinal fluid tests 
at stated intervals. 

Authorities are now agreed that the selection of salvarsan or of any 
of its equivalents is a matter of individual preference; it is not the 
preparation so much as the proper technic which counts. The various 
new salvarsan preparations arc of about equal therapeutic value, pro- 
vided sound judgment is used in their application. The question of 
the degree of dilution seems to have been settled in favor of the low 
dilution and the concentrated solution. The writer’s preference has 
always been for the concentrated solutions, which have never given 
occasion for regret. How often shall an intravenous salvarsan injec- 
tion be given? Not oftener than om*e weekly. What is the dose ? The 
"writer has never seen any ill effects from the regular dose of 0.6 gram 
(9 grains) salvarsan or 0.9 gram (14 grains) neosalvarsan, though 
smaller doses have been advised for most forms of nervous syphilis. 

Is salvarsan to be given alone or in combination with mercury? The 
combined treatment, salvarsan and mercury, has been silently adopted 
by all. It is still questionable as to which of the two drugs exercises 
the greater spirocheticidal effect on syphilis. All of us have seen mar- 
velous results from the energetic administration of mercury before the 
salvarsan era; then why discard our ally? Our results are certainly 
better to-day than they were before we knew salvarsan; we therefore 
give both, and enough of each. 

When are the iodids to be administered in neurosyphilis? Though 
the iodids have fallen from their high pedestal as the great specific for 
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nervous i^yphilis, they act very beneficially as the scavengers of the 
products of syphilitic exudates, and should be given an opportunity 
in all inflammatory forms of neurosyphilis. This means that most forms 
of interstitial nervous syphilis may be considerably aided by the ad- 
ministration of iodids in moderate doses, say 30 grains (2 grams) 
three times daily. 

In which cases of neurosyphilis are intraspinal injections of salvar- 
sanized serum indicated? It is not necessary to apply the Swift-Ellis 
treatment in the strictly cerebral varieties of interstitial syphilis, for 
we have seen splendid results from the intravenous salvarsan injections, 
combined with large doses of mercury and moderate doses of iodids. 
There can be no question, however, that cerebrospinal syphilis of the 
chronic variety, especially the cases which fail to respond to the in- 
travenous method, should be subjected to the method of Swift-Ellis. 

How often may the intravenous-intra spinal injections be repeated? 
In the author’s opinion, one injection every 10 days, and plenty of 
mercury during the interim, is good treatment. Only in desperate cases, 
when the entire house threatens to collapse, and every effort to stop 
the conflagration has failed, are we justified in administering a Swift- 
Ellis treatment every few days. Keliable observers have reported cases 
of sphincter and leg paralyses from too frequent intraspinal injections. 
Besides it is a good rule to give the patient a rest from these treat- 
ments after each series of twelve intraspinal injections. 

In concluding the section on the general treatment of neurosyph- 
ilis, a statement frequently made, but often forgotten, may be reiterated 
that each case requires inidividual consideration and all the light that 
can be thrown on it by our past experience. The time for following 
stereotyped formulae has passed not only for medicine, but also for 
neurology, and more especially for the treatment of syphilis of the 
nervous system. 

Prognosis. — This depends largely upon an early diagnosis and treat- 
ment, for the earlier a case is diagnosed and treated, the better the 
chances are for a cure. In many cases the recovery is such as to enable 
patients to resume their occupations. 

As long as the changes in the tissues are limited to interstitial struc- 
tures, the prognosis is good. No sooner is the parenchyma itself in- 
volved — ^which means degeneration of nerve structures — ^than complete 
recovery becomes impossible. Likewise, the series of secondary changes 
occurring in syphilitic arteries are apt to become permanent. The prog- 
nosis is hopeful in neurosyphilis caused by inflammation or gumma, 
except perhaps after optic neuritis, or choked disk, when followed by 
atrophy of the optic nerve with consequent impairment or loss of vision. 

In a general way we are justified in the statement that meningitis, 
cerebral, spinal, or cerebrospinal, is amenable to cure. In that large 
class of cases accompanied by paralysis, monoplegia, hemiplegia, or 
paraplegia, the prognosis is doubtful as to complete recovery, for these 
lesions, if persisting, indicate permanent and incurable disease. Of 
course, the paralyses of one or more cranial nerves due to meningitis 
at the base are almost always favorably influenced by treatment. The 
wonderful effects of antispecific treatment on certain spinal lesions are 
also accounted for by the ease with which the underlying condition can 
be removed, namely, the syphilitic meningitis. 

The prognosis must be guarded in cases of cerebral syphilis with 
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mental symptoms, convulsions or epileptiform attacks. Most unfavor- 
able is that variety of neurosyphilis which progresses toward involve- 
ment of the cortical parenchyma, namely, general paresis. In this dis- 
ease there is not only destruction of cortical cells and of tangential fibers, 
but also widespread cerebral meningitis. The prognosis will depend upon 
the kind and pathology, and whether the inflammatory changes pre- 
ponderate over the degenerative ones. The writer believes many of 
the so-called “cured” cases of general paresis have been pseudo-paresis, 
that is, meningitis of the frontal lobes with little or no pathology in the 
parenchyma of the brain ; there were clinical symptoms resembling gen- 
eral paresis, but not the disease itself. With this fact in mind, one is 
not justified in abandoning paresis to its fate, but hoping to overcome 
the inflammatory (interstitial) changes, we resort to active intraspinal 
or intracranial antisyphilitic treatment. 

On the other hand, not all cases of neurosyphilis showing but few 
symptoms are necessarily improved by treatment. It is known that 
some advanced cases of brain syphilis manifest themselves by few symp- 
toms, peril aps only by persistent headache, transient aphasia, mono- 
plegia, hemiplegia or convulsions. Of course, treatment is helpful 
even in these cases, when begun early and carried on systematically. 

The current statement, that when symptoms are caused by syphilis 
the prognosis is always good, is fallacious. To mention only one type 
of neurosyphilis, namely, ihromhoHc softening — when this has once oc- 
curred in nervous tissues, restoration is impossible, the same as when 
caused by non-specific softening. 

It must be repeated that the appearance of ptosis, diplopia, or 
facial paralysis does not always mean permanency or unfavorable prog- 
nosis; it may mean meningitis at the base of the brain, pressure on 
cranial nerves. But when these cranial nerve palsies are caused by a 
permanent blocking of the blood supply to the nerves, the prognosis as 
to functional recovery is unfavorable. 

If basal meningitis were always unilateral, or were to appear inde- 
pendently of arterial changes, the prognosis would always be favorable. 
As these two types of lesions, namely, meningitis and arterial disease, 
often appear side by side, the prognosis is doubtful. Improvement may 
occur in some symptoms, but others may persist indefinitely. 

Involvement of the medulla by the syphilitic process usually spells 
disaster. The so-called pseudobulbar variety of ncurosyphilis, like the 
non-specific case, has few possibilities for recovery, caused as it is by two 
separate attacks of hemiplegia — one on either side. 

When epilepsy of syphilitic etiology has become thoroughly estab- 
lished, antispecific remedies have little or no effect upon the epilepsy 
itself, though the convulsions may be influenced in the same manner and 
by the same remedies as in non-specific epilepsy. It is well, however, to 
combine with luminal in regular doses the antispecific treatment for 
syphilis proper, in the hope that possible meningitic infiltrations over 
cortical cells may thus become absorbed and the epileptiform disease 
cured. 

The prognosis in all forms of syphilis of the nervous system must 
be given with caution and much reserve, for of all organs affected by 
this disease the delicate nervous system suffers most. Only when a 
patient has been free from all clinical symptoms for a period of five 
years, and when the blood and^ spinal fiuid have been repeatedly nega- 
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live may we consider him cured. The mere negative findings of blood 
and'spinal fluid in themsefves do not justify a favorable prognosis, though 
they constitute a goo'd index for treatment. Too frequently the posi- 
tive laboratory findings and clinical symptoms have returned in greater 
force than ever, after negative laboratory findings have been reported. 

In some instances, irrespective of the length of time during which a 
patient was treated, there will be left a degree of mental deficiency or 
some form of paralysis. Besides, convulsive seizures and mental troubles 
have appeared even months and years after all treatment had been 
discontinued and the patient declared cured. 

Gummatous tumors, if of considerable size, reciuire, first, surgical 
treatment, the same as non-specific neoplasms, and afterwards anti- 
specific treatment. The prognosis will depend upon the accessibility of 
the growth and the effect of treatment. 

If the prognosis is to remain good, the patient who has once acquired 
ncurosyphilis must be under medical care during the rest of his natural 
life. At stated intervals laboratory and clinical examinations must be 
made and courses of treatment administered. 

Pathology of Syphilis. — In spite of the enormous amount of work 
done on this subject, the exact pathology of syphilis is still to be written. 
However, we are beginning to understand something of the pathogenesis 
of the disease. Most observers now believe that, dependent upon their 
early localization in the body, spirochetes select their future course of 
activity in the individual during the so-called secondary period. In 
this sense syphilis may be coTisidered as a combination of local infections 
dating back to an early period in its history, rather than as a chronic 
infection extending over years. A careful study of the disease makes 
this theory the more plausible, since we know that the nervous system 
may become involved in the primary and secondary stages, as shown by 
an examination of the spinal fluid, which often shows marked lympho- 
cytosis, globulin increase, and positive Wassermanii reaction. It is gen- 
erally believed that patients in whom the spirochetes are found in the 
nervous system at an early stage arc more prone to develop syphilis 
of the nervous system in the later stages. While it must be admitted 
that in both the primary and secondary stages of syphilis, tests have 
given positive results which later became negative, the general rule is 
that spirochetes localize early and produce their lesions in situ. From 
this statement it appears that the evidence of the localizing powers of 
the spirochetes assumes gr^eat importance. There may also be a peculiar 
tendency for certain varieties of spirochetes to produce certain leMons — 
for instance, a general syphiloderma is often followed by local lesions 
in many organs of the body. Others produce their early effects on the 
nervous system, and henceforth remain here to expend their fury later. 
If this is admitted, the practical inference is to be drawn that a systematic 
examination of the spinal fluid is imperative in every case, in order to 
prevent, if possible, the early localization in the nervous system. A 
practical point in therapeutics to be deduced therefrom is, that in the 
event of general measures of treatment failing to effect a cure, local treat- 
ment must be substituted, namely, intraspinal injection of mercury or 
salvarsan, or both. 

In concluding this short outline of the pathology of syphilis, it may 
be well to quote in abstract the leading American worker on the patho- 
logical anatomy of syphilis, Warthin, who maintains that gumma is 
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not the essential typical lesion of old or latent syphilis. He believes 
gumma is a relatively rare formation and that the great majority of 
cases of syphilis run their course without the formation of gummatous 
granulomas. He further maintains that the essential tissue lesion of 
either late or latent syphilis is an inhibitive or inflammatory process. 
This is usually mild in degree and characterized by lymphocytic and 
plasma infiltrations in the stroma, particularly about the blood-vessels 
and lymphatics, beginning with slight tissue proliferation, eventually 
fibrosis and atrophy or degeneration of the parenchyma. Avirulent 
spirochetes localized in the tissues cause comparatively mild inflammatory 
reactions. Syphilitic inflammations of this type occur in all tissues and 
organs; they are most easily recognized in the nervous system, heart, 
aorta, pancreas, suprarenals and testes. 

In the course of time syphilis tends to become a mild process, but 
at any time the partnership between the body and the spirochete may 
become disturbed. The tissue susceptibility or virulence then becomes 
increased, so that the disease again appears above the clinical horizon. 
Immunity in syphilis depends upon the carrying of the spirochetes ; and 
the syphilitic is a spirochete carrier. The disastrous effects of syphilitic 
infection usually require a period of years for their development. 

Sociological Aspect of the Disease. — There can be no doubt as to 
the deteriorating effect of syphilis on our population. According to the 
United States Census of 1900, about 3,000 deaths annually are directly 
attributable to acquired syphilis. This is about 3 in every 1,000 deaths. 
The mortality statistics of life insurance companies tell a similar story. 
The estimated mortality is 133 as compared with 100 non-syphilitics. 
Acquired syphilis, therefore, decreases one’s expectancy of life by about 
one-third. In the Surgeon-General’s reports syphilis headed the list 
of diseases causing soldiers and officers to become unfit to follow their 
profession. Statistics both in America and in Europe seem to indicate 
that from 5 to 20 per cent, of the male population is infected with 
syphilis. What this means in terms of money losses can hardly be 
computed. The loss in health and happiness is som,ething that cer- 
tainly cannot be interpreted in terms of money. 

As to hereditary syphilis with its frightful mortality of from 60 to 
85 per cent., only one short phrase can be applied: “It is criminal.” 

Eelation to Marriage. — ^A common question and one most difficult 
to answer is, “How soon may a syphilitic marry without the risk of 
infecting the mother and her offspring?” We must stale the premises 
so as to enable the conscientious physician to arrive at a conclusion. It 
may be axiomatically stated that syphilis is a curable disease. Experi- 
ence has repeatedly demonstrated that patients have passed through 
syphilis and into old age after having founded large families, the mem- 
bers of which had remained free from the disease during their life- 
time. Perhaps another argument in favor of the curability of syphilis 
may be adduced by mentioning the possibility of re-infection in cured 
cases, for it is generally admitted that an individual still suffering from 
syphilis cannot be reinfected. If the curability of syphilis is admitted, 
we cannot withhold consent to marry from- those in whom there is an 
absence of clinikl signs and whose blood and spinal fluid, having been 
repeatedly examined for Wassermann, were found negative. Certainly 
no one should be permitted to marry who still suffers from symptoms 
of the disease, it being quite evident that the wife may be infected through 
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the patient secretipns and from her own offspring — ^her syphilitic child. 
Absence of clinical signs and symptoms does n6t necessarily prove non- 
existence of the disease, for there may be long periods of latency. It is 
necessary to state, however, that the longer the period which has passed 
between the infection and the contemplated marriage, the less likeli- 
hood there is of infecting the mate. At the same time one must remem- 
ber that the period of the transmissibility of the disease to offspring 
is longer than the period during which infection may take place. Though 
the chances of infection are materially reduced after three to four 
years, yet there are numerous instances of infection having occurred 
five and ten years after the primary sore. Time, therefore, is not the 
sole criterion. 

Of greater importance is the type of disease from which the patient 
suffers and the course it has followed during the first few years after 
thorough treatment. Merely because a case has run a benign course 
with little or no treatment is no guarantee that the patient will not 
later develop interstitial or parenchymatous neurosyphilis. Indeed, ex- 
perience has taught the opposite — patients with mild early symptoms 
who had inadequate or no treatment haVe later become the vicitims 
of some form of nervous syphilis, notably tabes and general paresis. A 
more favorable view may be taken of the robust individual who has 
observed the best hygienic rules and who has received adequate and 
continuous treatment during the first three or four years following in- 
fection. In the cases in which there have been frequent recurrences of 
secondary and tertiary lesions in skin and mucous membranes, lasting 
a number of years, consent should not be given. Certainly in cases of 
so-called ** malignant lues ’"'with deep-seated syphilids and cachexia, pa- 
tients should be warned against marriage. While one may somewhat 
hesitate to withhold consent from an individual who only suffered from 
mild skin lesions, extreme caution should be exercised in advising mar- 
riage to those who have suffered from visceral syphilis and neurosyphilis. 
In the case of frequent recurrences of nervous symptoms, this alone 
should constitute the most powerful argument against marriage. Our 
decision must also of necessity be influenced by a knowledge of whether 
the patient has received sufficient and the proper kind of treatment. 
The more thorough the treatment has been, the less likelihood is there 
of infecting one’s spouse.* 

The danger of infection is comparatively slight when symptoms have 
always been mild, the seyological examination repeatedly negative and 
symptoms have been absent for three years. In such cases the patient 
may be given additional courses of antispecific treatment and upon the 
reappearance of symptoms, or when the Wassermann becomes again pos- 
itive, marriage must be postponed for two more years, during at least 
one of which there should have been no symptoms even after all treat- 
ment has been discontinued. Certainly the existence of parenchymatous, 
or even interstitial neurosyphilis, forbids marriage. 

Classification. — Neurosyphilis may advantageously be discussed un- 
der the headings of (1) Interstitial Syphilis, to which belong most forms 
hitherto treated under (a) cerebral, (6) spinal, (c) cerebrospinal syph- 
ilis; and (2) Parenchymatous Syphilis, among which are placed the 
diseases formerly grouped under parasyphilis or metasyphilis, namely, 
(a) tabes, (6) general paresis, and (c) certain forms of progressive mus- 
cular atrophy. 
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INTERSTITIAL NEUBOSYPHILIS 

(a) Cerebral Syphilis 

The symptoms of brain syphilis are by no means pathognomonic, for 
identical disease pictures may be produced by non-specific lesions. Thus, 
hemiplegia, the result of syphilitic thrombotic processes in the blood- 
vessels, does not differ essentially from hemiplegia caused by a throm- 
bosed vessel from atheroma. Similarly, localized convulsions caused by 
meningo-encei)halitis or gumma are indistinguishable from convulsions 
due to tubercle or neoplasm. The numerous syphilitic cranial nerve 
palsies present a symptomatology identical with that caused by non- 
specific exudates at the base of the brain. In these and other instances, 
the study of the parti^:;ular grouping of symptoms is extremely valuable, 
for syphilis has peculiarities of its own. Thus, an organic condition 
which somehow fails to conform to the classical disease picture — a left- 
sided hemiplegia with aphasia in a right-handed person, ophthalmoplegia 
on one side with partial paralysis of the opposite one, or incomplete 
paralysis of one side combined with unusual complications on the other 
side — compels a careful search for a syphilitic etiology. More sug- 
gestive yet of syphilis is the tendency for symptoms to appear and 
disappear, reappear and perhaps again disappear to become permanent 
later. A paralysis, having developed on one side, may speedily recede 
and shortly thereafter make its appearance on the opposite side. An 
ocular palsy may bo discovered in one eye and shortly thereafter in 
the other. Likewise, temporary blindness of one eye may be followed 
by permanent blindness of the other, or perhaps of both eyes. 

Certain of the symptoms occasionally act as forerunners to more seri- 
ous ones and may well be styled premonitory symptoms. Of these the 
important ones are: headache, insomnia, vertigo, physical and mental 
fatigue — symptoms which make their appearance perhaps weeks or 
months before the comi)lete syndrome of cerebral syphilis is established. 

Headache may i)rescnt itself as one of the earliest manifestations of 
brain syphilis and always demands careful investigation. The cephalal- 
gia is usually intense and has a tendency to become worse toward evening, 
or it may be present during the late afternoon and evening hours, 
though numerous instances are recorded of syphilitic heada<ches ap- 
pearing only during the day. In location the headaches may be uni- 
lateral or bilateral, frontal, temporal, or occipital; or they may be 
shifting in character. Such cephalalgias may precede an attack of hemi- 
plegia or aphasia by days, weeks or months; but with the development 
of paralysis the headaches usually disappear or become less intense. 
Headaches have been known to be present as the sole symptom of brain 
syphilis, to which no other symptoms have subsequently been added; 
out this is uncommon. 

Insomnia and restlessness are symptoms commonly found associated 
with cephalalgia, but may be present without it. Intractable insomnia 
has often preceded the development of other symptoms of brain syphilis. 

The very opposite state, namely, attacks of somnolence from which 
the patient can be roused for short periods only, may constitute an early 
symptom of brain syphilis. 

The following premonitory symptoms may be mentioned as occasion- 
ally heralding the approach of brain syphilis: vertigo, mental apathy, 
lack of concentration and lossj of memory, inability to find the correct 
word in ordinary conversation, confusion of speech, epileptiform con- 
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vulsions, depression or exaltation of spirits. In almost every case of 
brain syphilis careful search will reveal the existence of some or all 
of the symptoms enumerated, though patient and relatives may have 
infiiored their presence. 

For a detailed description, cerebral syphilis may be discussed under 
three headings, namely, (i) the vascular or arterial type, (ii) the menin- 
geal variety, affecting either cortex or base, and (iii) the gummatous 
variety. Combinations are also frequent; thus there are meningovas- 
cular, meningogumniatous, and meningovascular gummatous types. 

(i) Cerebral Vascular Syphilis 

The usual symptom of this variety is hemiplegia, and if the oc- 
cluded middle cerebral artery^ is on the left side, there will be a com- 
bination of hemiplegia with aphasia of variable degree. As already 
mentioned, hemiplegia from syphilitic thrombosis presents pictures dif- 
fering nowise from hemiplegia of non-specific origin. There are fea- 
tures peculiar to the syphilitic types of hemiplegia. In these the paraly- 
sis is rarely attended by loss of consciousness, and warnings are usually 
present. With the appearance of paralysis the nocturnal headaches, 
usually present before the attack, either disappear or become less in- 
tense. Syphilitic thrombosis is capable of producing two sets of phe- 
nomena which may follow each other in more or less rapid succession, 
namely, temporary and permanent hemiplegia. 

The temporary palsies are probably caused by transient anemia in 
certain brain territories from gradual and incomplete occlusion of the 
vessels, while permanent paralysis follows complete occlusion of the 
arteries. If the circulation continues to improve by means of reestab- 
lished collateral sources, or because of increased heart action, the hemi- 
plegia may improve or disappear entirely. On the other hand, in the 
event of complete arterial obliteration, there is no prospect for the estab- 
lishment of a collateral circulation, and the hemiplegia remains com- 
plete and permanent. As a result of temporary and incomplete occlusion 
there may be observed: temporary and incomplete hemiplegia, partial 
aphasia, mental confusion of short duration, partial loss of conscious- 
ness, vertigo, paresthesia and muscular twitchings. Complete blocking 
of blood-vessels causes a complete and more Or less permanent estab- 
lishment of the conditions just enumerated. In the last alternative it 
is evident that antispecific medication can produce little or no effect on 
the disease. One might state as an axiom that brain softening, once 
it has taken place, remains in spite of antispecific treatment: nothing 
avails against complete arterial occlusion, produced by whatever cause. 
In point of frequency the middle cerebral artery and its branches are 
most often affected in vascular brain syphilis, while the basillar artery 
with its tributaries ranks next. 

As vascular brain syphilis is principally concerned with the imme- 
diate and remote effects of thrombosis of the middle cerebral artery—^ 
namely hemiplegia and aphasia — a short description of these syndromes 
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is required. In this connection we can afford to be brief, as the sympto- 
matology of syphilitic hemiplegia and aphasia presents no radical or 
essential differences from that of the non-specific variety. 

Because thrombus formation is necessarily a slow process, pre- 
momiory symptoms will be present. Warnings usually come in the 
form of headache, vertigo, dizziness, and transient motor weakness. The 
motor disability is not mere fatigue; it is a real deficit in the dynamic 
power of a muscle or group of muscles which the patient feels and the 
physician may ascertain by objective examination. The weakness may 
remain minutes or hours; it may express itself in clumsiness of the 
hands or in a tendency to drop things, perhaps also in a stumbling 
gait or a dragging toe. These symptoms, transient at first and consid- 
ered trifling, continue to recur with greater frequency and intensity, 
and cause the patient much alarm. He no longer mentions his spells,*^ 
but dwells upon his attacks.’^ On the sensory side numbness and 
formication in the hands are experienced. If the arterial occlusion im- 
plicates the left side of the brain, there will soon be added speech dis- 
turbances in the form of thick speech or inability to find the proper 
word in ordinary conversation. Meanwhile the numbness in the ex- 
tremities continues, no amount of rubbing seeming to relieve the pares- 
thesia or the feeling of “deadness’' and “numbness.” The fingers may 
not be able to button the coat so well, and the leg may be dragged con- 
siderably in walking. These and similar transient symptoms of dis- 
ability may occur at intervals during weeks and months until complete 
arterial occlusion produces the finished picture of thrombotic hemiplegia. 
As the result of syphilitic arterial disease with a special predilection 
for the purely psychic centers, mental symptoms may occur in the form 
of sluggish cerebration and confusion of thought, forgetfulness, falsi- 
fication of memory, irritability, hypochondriasis, hilarity alternated by 
crying. Indeed, mental disturbances not infrequently precede or fol- 
low the usual attack of luetic thrombosis eventuating in hemiplegia. 

The somatic symptoms are few in number. There are practically no 
temperature changes; very rarely is a rise of from 101° to 102° F. 
(38.3° to 38.9° C.) noted. The unilateral elevation of temperature 
so characteristic of apoplexy from cerebral hemorrhage is absent. The 
pulse is soft, compressible, weak and rapid, but may be normal. The 
paralysis itself may be so slow in its development that at some stage of 
its progress it may appear as a true monoplegia. Likewise, localized 
convulsions, so-called Jacksonian epilepsy, may appear in this form of 
brain syphilis, though this syndrome is more common in meningitis of 
the convexity. Aphasia, when it results from vascular occlusion, may 
assume any of the well-known types — ^motor, sensory, or mixed. The 
character of the aphasia will depend entirely upon the group of vessels 
affected ; the tendency for all forms of aphasia is to become more or less 
permanent. 

Thrombosis of blood-vessels supplying sensory and special sense cen- 
ters will produce the symptoms characteristic of interference with their 
nutrition. Thus, tingling and^ numbness, with varying degrees of an- 



SYPHILITIC MENINGITIS 133 

esthesia, are the consequences of arterial occlusion of the blood supply 
to the postcentral convolution. In a similar manner are produced a 
variety of symptoms too numerous to mention, all depending upon the 
territory which is impoverished of its blood supply. 

Cerebral hemorrhage is rarely caused by syphilis of the brain. In 
the small percentage of the cases in which this has occurred, there were 
present aneurysmal dilatations of blood-vessels which ruptured after 
they had become weakened from syphilitic infiltration. The artery most 
often affected is the basillar at the base of the brain, and the termina- 
tion is usually fatal. This artery is seldom attacked by either throm- 
bosis or hemorrhage, except in extreme old age, when the arteries have 
become brittle. When, therefore, symptoms of basillar arterial disease 
appear in a young individual, the probable diagnosis is syphilis of the 
brain. 

The following case may serve as a fair example of vascular brain 
syphilis : 

Case I. —The patient, a woman, aged 30, was brought to the Cook 
County Hospital for the relief of headache and paralysis. The examina- 
tion revealed a right-sided hemiplegia with sensory and motor aphasia. 
The patient appeared to suffer from intense headaches. The onset of 
the attack was gradual, the right half of the body becoming slowly use- 
less: leg, arm and face, in the order given. At no time during the at- 
tack did she lose consciousness. Deep reflexes were exaggerated, Babinski 
sign was present on the right side. The pupils were irregular and reacted 
sluggishly to light and well to accommodation. Globulin reaction by 
Nonne and Ross-Jones positive; Wassermann on blood and spinal fluid 
strongly positive. We learned that two weeks before the attack intense 
headaches — worse at night — ^made their appearance; these became less 
intense after the complete development of the right-sided hemiplegia 
with aphasia. 

(ii) Syphilitic Meningitis 

The meninges may be affected over the convexity or at the base of 
the brain. For clinical purposes the two forms may be discussed under 
separate headings. 

(a) Syphilitic Basillar Meningitis. — ^Headache is an early symptom ; 
it may appear in paroxysms, or it may be more or less continuous. In 
point of time the cephalalgia is usually more intense at night, though 
it may persist in the daytime. There are attacks of vertigo, nausea 
and vomiting, as well as transient losses of consciousness, followed per- 
haps by convulsions. In the majority of the cases some degree of mental 
impairment is noted, which may in some instances merge into definite 
dementia. Memory is poor, and there is a peculiar stupor. It is re- 
markable that patients who have been comatose or semi-comatose for 
days and weeks will suddenly awaken as though nothing had hap- 
pened and, after beginning a conversation, relapse into a state of stupor. 
To the uninitiated the patient appears to be in deep sleep or in a state of 
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profound intoxication. The somnolence may be suddenly interrupted 
by attacks of violent delirium, or a state of mental confusion may super- 
vene. The patient appears to have the extraordinary ability to emerge 
from delirium into coma, and from deep stupor he may as readily return 
to perfect lucidity. 

The symptoms thus far enumerated may well be called the general 
symptoms of syphilitic meningitis. It is now necessary to mention 
the so-called localizing signs of syphilitic infiltration due to the formation 
of exudates at the base of the brain. These consist mostly of paralyses 
or palsies of the several cranial nerves situated at the base of the brain. 

Owing to the frequent localization of meningitic processes at the 
interpeduncular space, the optic chiasm and otfular nerves are often 
affected. Involvement of the optic chiasm in its anterior portion gives 
rise to bitemporal hemianopsia, that is, blindness in both outer fields 
of vision, because the exudate compresses the innermost portion of the 
optic chiasm containing the visual fibers for both outer fields. This is 
the well-known syndrome of hypophysis tumor, which may be reproduced 
by syphilitic basal meningitis. 

The cranial nerve most frequently affected by the luetic basal disease 
is the oculomotor or third nerve, which is compressed by a meningeal 
exudate. That oculomotor disease is not necessarily the result of gumma, 
is evidenced by the clinical observation that the paralysis is usually 
transient, capable of complete regression. Further, rarely is there com- 
plete third nerve paralysis ; most commonly there is only partial paraly- 
sis of one or more branches. The abducens or sixth nerve may be affected 
on the same side as the third nerve. 

Associated with nerve palsies are usually headache, vomiting, ver- 
tigo, partial paralysis, convulsions, optic neuritis, and the other signs 
and symptoms of basal meningitis. However, involvement of a single 
branch of an oculomotor nerve may be the sole symptom of a basal 
process. The palsy may be slight, consisting perhaps of an insignificant 
ptosis, or a tendency to strabismus. Indeed, the palsy may be so tran- 
sient that, when looked for on the day following its appearance, every 
trace of it may hav6 disappeared. Transient palsies not only have diag- 
nostic value, but are also of prognostic importance: their appearance 
usually indicates that more trouble may be expected. Quite frequently 
one branch after another becomes paralyzed because of the gradual cut- 
ting off of the blood supply, owing to progressive meningeal infiltration. 

In the same way the trigeminus -nerve may be affected alone or in 
association with other nerves. Even the gasserian ganglion may be 
caught in the luetic process. The symptom will be trigeminus neuralgia, 
followed by anesthesia of the trigeminus. There may be a combination 
of trigeminus involvement, disease of adjacent cranial nerves and 
hemiplegia. / 

With localization of the meningitis on the side of the pons, we expect 
palsy of the fifth, sixth, and seventh nerves, associated perhaps with 
hemiplegia of the opposite side. Rarely is the motor branch of the 



SYPHILITIC MENINGITIS 


135 


trigeminus nerve attacked i the symptoms will then be those of paralysis 
of the muscles of mastication. 

Seventh nerve paralysis is not uncommon and usually occurs in com- 
bination with auditory paralysis. In fact, a combined unilateral facial 
and auditory palsy, unless caused by trauma, always suggests syphilis. 

The vagus, glossopharyngeal, and hypoglossal nerves, when the seat 
of syphilitic deposits, give rise to symptoms which are identical with 
those found in the non-specific types. There will be palsy of the soft 
palate, paralysis of the vocal cords, and atrophy of the tongue. 

Should the spinal accessory nerve become involved in the luetic infil- 
tration, there will be paralysis of the sternomastoid muscle and of the 
upper portion of the trapezius. 

In basal meningitis, almost any combination of lesions, with their cor- 
responding symptoms, is possible. . For instance, paraplegia may be the 
result of disease over the pyramidal decussation, and cerebellar symp- 
toms may appear in consequence of a syphilitic exudate over the cere- 
bellum. 

Certain features of this type of brain syphilis are illustrated by the 
following two cases from the writer’s hospital service. 

Case II. — The patient, a laborer, 29 years of age, entered the hos- 
pital for the relief of headaches which were intense enough to prevent 
sleep. He was extremely apathetic; would begin a conversation, say a 
few words, and then relapbe into a stupor resembling that of profound 
alcoholism. The headaches, which were always worse afternoons and 
evenings, began about three weeks before admission. The objective ex- 
amination revealed exaggerated tendon reflexes, but no Babinski, Oppen- 
hcim or Gordon signs; there was no ankle clonus. While none of the 
voluntary muscles showed evidence of paralysis, speech was thick and 
indistinct. The eye-grounds revealed typical optic neuritis. 

Case III. — The patient, a washerwoman, 40 years of age, has been 
married 25 years. She is the mother of five living children , there were 
three miscarriages. The present trouble seems to have had its begin- 
ning about two years ago, when she developed severe headaches which 
have been almost continuous, though there were remissions and exacerba- 
tions. About eight months ago there appeared peculiar paresthesiae — 
crawling sensations over the entire left side of the face. Six months ago 
strabismus and diplopia were added to the other symptoms. Under 
energetic antispecific treatment by means of mercury and iodids, the 
ocular palsies causing diplopia and strabismus had disappeared, but two 
months ago the patient discovered that her face was drawn to the right. 
There was a well-marked left-sided facial paralysis. The pupils were 
extremely irregular, but showed no Argyll Robertson phenomenon. To 
summarize ; there were tingling and numbness in the left half of the tace 
— trigeminus involvement. Somewhat later, ocular palsies appeared, 
from which there was complete recovery. Toward the last, evidences of 
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left-sided peripheral facial paralysis were discovered. The Wassermann 
test on blood and spinal fluid was strongly positive. 

(&) Syphilitic Meningitis of the Convexity,— In this type of luetic 
meningitis the principal symptoms are referable to involvement of the 
cortical centers. Thus, there may be monoplegia, hemiplegia, aphasia — 
motor, sensory, or mixed. Perhaps the most important symptoms are 
localized or general convulsions with transient palsies. To these are'usu- 
ally added the general manifestations of basal meningitis. 

(iii) Gumma of the Cereihrum 

The symptoms of gumma of the brain are similar to those produced 
by a non-specific tumor. There are (1) the general symptoms of brain 
pressure, consisting of headache, nausea and vomiting, choked disk, gen- 
eral malaise and vertigo; and (2) the local symptoms indicative of the 
exact portion of the brain which is being compressed, differing with 
the location. The so-called specific features which distinguish syph- 
ilitic from non-syphilitic tumors are only suggestive, there being no 
pathognomonic differential signs. The course and localization of the 
disease may be of assistance in differentiation. In syphilis the course is 
mostly subacute or subchronic and the localization in the brain is super- 
ficial. It may appear at either end, vertex or base. Only occasionally 
has it been seen in the pons and but rarely has gumma been discovered 
in the cerebellum. Owing to its localization in the cortex, a gumma is 
more likely to produce symptoms of cortical irritation than is a non- 
specific tumor. This may explain the greater frequency of convulsions 
in gumma, and their relative rarity in non-specific neoplasms. Lo- 
calized convulsions beginning with an aura may give important clews 
as to the localization of the process After everything has been said 
on this subject, the fact remains that all symptoms observed in specific 
tumor may also be seen in the non-specific variety. It is in just such 
cases that the Wassermann test becomes of immense diagnostic impor- 
tance. 

The following is an abstract from the history of a case illustrating 
this variety of brain syphilis. 

Case IV. — The patient, a man 40 years of age, entered the hospital 
for the relief of headache, nausea and vomiting, accompanied by poor 
vision and general weakness. The symptoms had been developing for 
the past two months, becoming progressively worse and vision constantly 
lessening. The objective examination revealed choked disk with be- 
ginning secondary optic atrophy. The pupils were unequal, the left 
being larger than the right, and neither reacted to light, but responded 
promptly to accommodation. Under treatment with mercury and sal- 
varsan the headaches disappeared, the swelling in the disk was re- 
duced, but the secondary optic atrophy became more marked The picture 
in this case was of both tumor and gumma. Only careful observation. 
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results of treatment, and a positive Wassermann made the diagnosis — 
gumma of the brain>-^ certainty. 

As previously stated, neurosyphilis rarely limits its activities to one 
tissue or to one location. In the same patient there may be present mani- 
festations of gumma, meningitis and even endarteritis. Usually one of 
the three types presents the leading symptoms, while the other varieties 
may indicate their presence by a number of less important symptoms, 
likewise, the disease may appear simultaneously in several locations, 
or it may invade several regions in quick succession. 

Intellectual disturbances are seldom absent in interstitial syphilis. 
The frontal lobes are not usually the seat of syphilitic disease, but they 
do not always escape invasion. The mental syndromes of frontal Jobe 
involvement may resemble almost any of the well-known types of in- 
sanity, especially mania and melancholia. The most important intel- 
lectual deficit is that of so-called dementia on a syidiilitic basis. This 
disturbance is not to be mistaken for parejic dementia, or general paresis 
— a parenchymatous form of syphilis to be described later. The symp- 
toms of syphilitic dementia — an interstitial type of neurosyphilis — are 
so similar to those of general paresis that differentiation in some in- 
stances is extremely difficult. This form of interstitial syphilis has also 
been called pseudo-dementia syphilitica. Possibly many of the wonder- 
ful “cures’^ of general paresis were effected in individuals who suffered 
from this type of disease. ; 

(b) Syphilis op the Spinal Cord 

The spinal cord, like the brain, may be affected by syphilitic processes 
either in its blood supply or in the cord substance proper. It is con- 
venient to speak of syphilitic myelitis, meningomyelitis, and Erb ’s spinal 
syphilis. 

The symptomatology of syphilis of the cord varies according to the 
extent, intensity, diffuseness and location of the lesions. There are cer- 
tain symptoms suggestive of syphilis, while the majority of symptoms 
are those found in spinal cord diseases, regardless of etiology. There 
is something unfinished or rather incomplete in the picture of syphilis 
of the cord, while non-specific cord disease usually conforms to a type 
and often corresponds to textbook description. 

As the majority of syphilitic cord cases have their earliest pathology 
in the meninges, pain in the back is a prominent symptom. This is usu- 
ally worse at night — a characteristic of all syphilitic pain. Further, as 
the disease progresses, more or less of the cord substance proper be- 
comes implicated, and we then have the symptoms indicative of cord 
involvement, namely, anesthesia, paralysis of muscles and sphincters. 
Again emphasis must be placed on the clinical fact that the anesthesia 
as well as paralysis may be incomplete and transient, and may come and 
go several times before it finally becomes complete and more or less 
permanent. 
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As the meninges become surrounded by syphilitic exudate, the pos-. 
terior roots passing through them are irritated. The result will be 
severe pains radiating into their corresponding nerve-trunks, girdle pains 
and neuralgiform pains in the extremities. In severity and persistency 
the pains vary from almost unbearable and continuous suffering to mere 
light transient twinges of pain. 

Paralysis of motion may be of the upper motor neuron variety, with 
spasticity, exaggerated reflexes, and the utter helplessness of spastic 
paraplegia; or the patient may present a mere clumsiness in walking, 
especially in ascending a flight of stairs. In this form of paralysis 
there will be no wasting of muscles and no electrical changes. When 
the anterior horns become the seat of the disease, there will be rapid 
atrophy of muscles, loss of the reflexes, and a flaccid type of paralysis. 
As the dorsal or thoracic portion of the cord is the one usually affected 
by syphilis, atrophy of intercostal muscles must occur. These are not 
easily recognized, because the symptoms are so indefinite. 

The important symptoms of luetic cord disease are to be found in 
the lower extremities and depend largely upon the extent and portion 
of cord affected. It is quite possible for one-half of the cord to become 
diseased and to present the picture of a Brown-Sequard paralysis. The 
motor paralysis will then be found on one side and the sensory dis- 
turbance will be xirincipally limited to the opposite side. The syndrome 
is usually incomplete from the beginning, and if complete, does not 
remain so for any length of time. 

To the motor and sensory disturbances in the lower extremities there 
are soon added sphincter troubles. The bladder may at first act ca- 
priciously: there may be either frequent urination or difficulty in ex- 
pelling the urine. This may soon pass off, or the difficulties become more 
accentuated. The patient then suffers from incontinence and retention. 
In a similar manner the rectum may show signs of ineompetency by 
developing obsiinate constipation, or by the inability to retain its contents 
after cathartics have been administered. Retention rather than incon- 
tinence is the rule with the rectal sphincter. The sexual functions may 
also show impairment — there may be premature ejaculations or im- 
potence, may be complete, though desire may still be present. Like 
the other syphilitic manifestations, sphincter disturbances may be of 
all grades of severity and may be extremely evanescent. 

Spinal cord syphilis includes not only disease of the cord proper, 
but also meningeal and root syndromes which may appear singly or in 
combination. In this respect it resembles brain syphilis, which presents 
numerous combinations; indeed, brain and cord syphilis so commonly 
appear together in the same individual that the term cerebrospinal syph- 
ilis has been coined to express this combination of symptoms. 

Among the several types of cord syphilis, the group described by Erb 
must receive special mention. There is considerable doubt as to whether 
the symptoms are sufficiently distinctive to entitle the syndrome to be 
placed in a group by itself, but we shall follow custom and discuss it 
separately. 
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In 'Erh^s spinal syphilis the development is slowly progressive and 
usually begins with spasticity of a light degree, but w'ith considerable 
clumsiness in locomotion. After slight exertion the patient experiences 
a sense of fatigue, out of all proportion to the effort put forth. Espe- 
cially difficult is it for him to ascend a flight of stairs and to overcome 
slight obstructions in his path. A frequent complaint, for instance, is 
the patient’s inability to step on elevated ground without falling. The 
disease itself, very chronic in its evolution, may show remissions, and 
the patient may not find it necessary to consult a physician. The sen- 
sory symptoms are slow in coming, and when present, are rather insig- 
nificant; sphincter troubles come late in the disease and share the ten- 
dency of other syphilitic manifestations to appear and disappear when 
least expected. The tendon reflexes are exaggerated and the pathological 
reflexes, such as Babinski ’s sign, Oppenheim and Gordon phenomena, are 
usually in evidence. 

Spinal cord syphilis may yield symptoms resembling tabes dorsalis 
when the posterioi columns suffer the jbrunt of the syphilitic attack. 
We may then find nearly all the cord symptoms which we are accustomed 
to see in tabes. There should be no difficulty in differential diagnosis 
when careful search is made for symptoms other than frank cord symp- 
toms. These cases have been described under the term pseudo-tabes 
syphilitica. 

Though the mid-dorsal cord appears to be the most common site of 
syphilitic cord invoJvemeqt, any portion of the spinal cord, and even the 
medulla, may be the seat of gummatous deposit or meningitic infiltration. 
If the disease is in the upper part of the cord, we expect symptoms 
of cervical cord involvement which do not differ from those caused by 
other factors. In cauda equina disease caused by syphilis there will be 
produced the syndrome of cauda equina lesions — partial paralysis of 
the lower extremities, radiating pains in the region of the lumbosacral 
nerves, partial anesthesia in the equina roots, and bladder, rectum and 
sexual disorders. 

Reflexes. — The condition of the deep reflexes will vary with the par- 
ticular portion of the cord involved. The rule is, that the reflexes are 
increased in cervical, dorsal and upper lumbar involvement, while a 
decrease or loss occurs when the lower lumbar, sacral cord or the cauda 
equina roots become the seat of disease. 

Motility. — The motor paralysis is of the upper motor neuron type 
when the cord is affected above the second lumbar segment, of the lower 
motor neuron variety when the parts diseased are situated below that 
segment. It may not be amiss to reiterate what is meant by upper 
and lower motor neuron paralysis. We understand by upper motor 
neuron paralysis that form which is characterized by spasticity, exag- 
gerated reflexes, the presence of Babinski sign or its equivalents, and 
the absence of muscle atrophy and of electrical changes. On the other 
hand, lower motor nmron disease is known by the fact that the muscles 
are wasted — atrophic — reflexes are absent, the paralysis is of the flaccid 
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variety and the well-known electrical changes of reaction of degeneration 
are present. 

Sensation. — The sensory disturbances encountered in spinal syphilis 
are not only those of irritation — namely, sharp, darting pains radiating 
into the extremities — ^but also of destruction : numbness, paresthesia, an- 
esthesia and analgesia of varying intensity. The degree of sensory dis- 
order will depend largely upon the amount of pressure exerted by the 
syphilitic exudate. Sensory syndromes similar to those of syringomyelia 
have been observed; the pain and temperature senses have been abol- 
ished or reduced, while tactile sensation has remained unimpaired. The 
reverse condition is also possible, viz., tactile sense may be lost, while 
pain and temperature remain normal. 

Trophic Changes. — ^Not only is there degenerative atrophy of mus- 
cles when the anterior horns are affected, but in almost all forms of 
spinal cord syphilis there is a tendency to the formation of bed-sores 
and deep ulceration of skin. 

Sphincter Paralysis. — In practically all varieties of syphilis of the 
spinal cord the sphincters are paralyzed either partially or completely. 
It must be emphasized that this tendency is more marked in non-syph- 
ilitic cord disease and may serve as a differential point in diagnosis. 

To better illustrate the symptomatology of spinal syphilis, the writer 
will reproduce, in part, a clinical lecture on spinal syphilis with presen- 
tation of cases: 

Case V. — The patient, an Austrian shoemaker, widower, 52 years 
of age, complains of weakness in both legs and inability to walk. About 
six years ago he noted that his legs were gradually getting stiff and 
clumsy, but he at no time experienced sharp pains. There were times 
when he thought he was getting better, but on the whole the disease 
has been progressive. During the last few months he noticed bladder 
disturbances in the form of partial retention, also rectal trouble in the 
form of obstinate constipation. Gradually the legs became weaker, until 
complete paralysis appeared about three months ago. He is now unable 
to leave his invalid chair. An objective examination reveals extremely 
exaggerated reflexes in the lower extremities, Babinski sign and ankle 
clonus are marked. There is present slight sensory disturbance over 
the legs and feet, affecting principally the deep sensibility. He denies 
venereal infection, but admits exposure for a period of 15 years, the 
time during which he has been a widower. The pupils are unequal, 
barely respond to light but well to accommodation ; in other words, they 
present an incomplete Argyll Robertson phenomenon. The Wassermann 
is positive on the spinal fluid and negative on the blood; there are 
50 lymphocytes per cu.mm., and the Nonne globulin test is strongly 
positive. Diagnosis : Spinal syphilis of the Erb type. 

Case VI. — The patient, a teamster, unmarried, and 30 years of age, 
entered the hospital because of stiffness in the legs. An examination 
demonstrates the presence of exaggerated knee jerks and brisk Achilles 
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reflexes, with Babinski sign on both side^. ' In addition, there is a genuine 
ankle clonus. When the, feet are approximated and eyes closed a typical 
Romberg sign develops— the patient's body sways. In isolated areas 
there is found anesthesia and analgesia on the lower extremities, but 
no distinct level of anesthesia. The tuning-fork test reveals a dis- 
turbance of the osteo-sensibility. There is evidently not only disease of 
the pyramidal tracts, but also of the posterior columns. The patient 
denies syphilis and even exposure. As regards the beginning of his 
trouble we elicit the information that he experienced intense pains radi- 
ating down his legs at first ; these gradually disappeared, but recurred 
several times. When paralysis appeared the pains did not return. 
Evidence of a syphilitic etiology are the unequal pupils, which are rigid 
both to light and in accommodation. Wassermann is positive. The diag- 
nosis is syphilitic cord disease of the meningomyelitic variety. The 
pathological changes were in the meninges first; this gave rise to the 
root pains. Later the cord was compressed and the pyramidal tract as 
well as the posterior columns became affected. , 

Case VII. — The patient, a married woman 32 years of age, complains 
of jerking and twitching in both legs, inability to walk, and involuntary 
urination. The disease began three months before admission to the hos- 
pital with sharp pains radiating down the legs and into the abdomen. At 
the same time there appeared occasional contractions and twitchings of 
the leg muscles. Both legs were not affected at once, one preceded the 
other; soon both extremities became weak, and a month ago complete 
paralysis and stiffness developed. The involuntary action of the bladder 
became gradually worse, until complete incontinence remained. The 
examination reveals negative findings in the upper extremities, but all 
power is lost in the lower extremities. The muscles feel fiabby and 
the deep reflexes are lost in the lower extremities. The Babinski toe- 
sign is present on both sides. There Is anesthesia and analgesia over 
both lower extremities extending up to the umbilicus, but leaving out 
small areas in an irregular manner. There is a massive bed-sore over 
the back, extending frbin just above the rectum to the sixth dorsal 
vertebra, laying bare the back muscles to a depth of at least five inches 
from the surface. Though the patient denies syphilis, the positive W as- 
sermann makes this diagnosis definite. VTe assume in this case involve- 
ment of the lumbosacral cord, because the reflexes in the knees and in 
the Achilles tendons are lost, the paralysis is a flabby one, and the sen- 
sory deficit is limited to the lumbosacral cord. But there can be no 
doubt as to, the dorsal cord disease, for the Babinski sign would not be 
possible without an upper motor neuron affection. The question arises 
as to the possibility of obtaining a Babinski phenomenon when the lumbar 
cord is destroyed. We must assume that the pathway from the upper 
portions of the cord is not entirely interrupted, that we are dealing 
with an incomplete myelitis. This is also supported by the finding of 
a few irregular areas on the lower extremities in which sensation is 
aot destroyed. The case appears to be one of diffuse myelitis involving 
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principally the lumbar and sacral cord and to a certain degree also the 
dorsal cord. 

Having perused these reports of cases of true spinal syphilis, the 
reader is now prepared to understand an account of so-called cerebro- 
spinal syphilis, by far the most common form of interstitial syphilis of 
the nervous system. 


(c) Cerebrospinal Syphilis 

In cerebrospinal syphilis there are present brain symptoms and 
spinal cord symptoms in various proportions, sometimes one set pre- 
ponderating, sometimes the other. The patient may have suffered from 
an attack of hemiplegia or from a cranial nerve palsy and later develop 
an attack of spastic paraplegia with urinary and rectal sphincter in- 
continence. This is clearly spinal cord disease superadded to a cerebral 
affection — a cerebrospinal syphilis. Or, the spinal cord symptoms may 
have preceded the cranial symptoms, in which case we also have cere- 
brospinal syphilis, though the spinal symptoms preceded the others. 
We thus get the most varied combination of symptoms, making de- 
scription of types an impossibility. The writer believes more will be 
gained from the citation of a few representative cases which follow: 

Case VIII. — The patient, a bookkeeper, aged 32 years, complains of 
difficulty in walking and loss of sensation in the legs. There are also 
urinary incontinence and absolute constipation. The disease began grad- 
ually about two years ago. lie first noticed that he was not sure of 
himself when getting off and on street cars. Difficulties in walking be- 
came more pronounced later. One evening while at a card party the 
cards dropped out of his hand which he felt becoming weak and lifeless. 
The following afternoon he suddenly fell to the floor, the leg weakness, 
from which he had practically recovered the day previous, having re- 
turned. This condition has remained stationary. Quite recently marked 
urinary and rectal incontinence has appeared. One year ago he suffered 
from intense occipital headaches lasting over a period of several months. 
A few months ago he had an attack of speechlessness lasting a few min- 
utes, during which he could not articulate plainly — could not pronounce 
his words well and was not understood. Ilis family and personal his- 
tory is negative. He knows of no syphilitic infection, admitting only 
a case of gonorrhea eleven years ago. The objective examination reveals 
a slight inequality of the pupils, which react to light and in accommo- 
dation, though the right pupil is somewhat sluggish to light. The knee- 
jerks are both exaggerated and there is well-marked ankle clonus and 
double Babinski sign. The legs are spastic and the picture is that of 
a true spastic paraplegia. There is a reduction in tactile and pain sense 
of the entire lumbosacral territory, beginning opposite the first lumbar 
segment. In addition, there are retinal hemorrhages in the right eye, 
which caused the patient to become partially blind in that eye. 
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In this case some of the symptoms are so definitely cerebral that no 
doubt can be entertained 'of their genuineness; and at the same time the 
remaining symptoms are of distinctly spinal character. The combina- 
tion is cerebrospinal syphilis, because the patient subsequently admitted 
syphilis and the laboratory proved it by the finding of a positive Was- 
sermann in the spinal fluid and blood. 

Case IX. — ^Patient is a business man, 45 years of age, who has diffi- 
culty in walking and has urinary troubles. He admits having had a 
chancre 15 years ago, for which he received energetic mercurial treat- 
ment during a short period. About 10 years later he developed fre- 
quent nocturnal headaches and at times spells of insomnia lasting a 
week or more. Shortly after the recrudescence of symptoms pointing 
toward syphilis, he suffered from left-sided ocular ptosis and right-sided 
hemiplegia, both of which were incomplete and disappeared after two 
months’ treatment. He had frequent reminders of his disease in the 
form of transient attacks of pains and occasional numbness in the lower 
extremities 'occurring at irregular intervals. He received irregular treat- 
ment, but not the energetic combined mercury and salvarsan courses 
which he should have had. About four months ago his legs became numb 
and cold, and a little later, weak and easily fatigued. At about the 
same time there were difficulties in voiding urine and in the rectal 
functions. These symptoms continued to increase until the leg paralysis 
became more complete. At no time did he experience the sharp pains in 
the lower extremities so often noted in meningomyelitis. An objective 
examination reveals unequal pupils in ‘which there is no light reaction, 
though the optic nerve is not involved. No trace of ptosis is to be found. 
There are no asymmetries of the face and the tongue protrudes in a 
straight line. The reflexes are pathologically exaggerated, on the right 
side more than on the left — a remnant of right-sided hemiplegia. The 
lower extremities are spastically rigid and of the lead-pipe variety. He 
is barely able to move about with the aid of two crutches and is gen- 
erally helpless. The sphincters have not given him as much discomfort 
of late as formerly. Sensation in the lower extremities is markedly 
impaired in all qualities, but there is no complete anesthesia or anal- 
gesia; the symptom is best called hypesthesia and hypanalgesia. The 
sexual functions are lost. This represents perhaps as typical a case of 
cerebrospinal syphilis as one may encounter in neurological practice, 
the majority of cases being somewhat atypical. The diagnosis offered 
no difficulties, there being both a history of the infection and the sero- 
logical findings of syphilis. 

PATHOLOGICAL ANATOMY OP INTERSTITIAL NEUROSYPHILIS 

As in the clinical discussion, the pathological changes occurring in 
neurosyphilis will be described under the following subheading: (1) 
Syphilitic new formations, gumma ; (2) Chronic inflammations, meningitis ; 
(3) Disease of blood-vessels, syphilitic endarteritis of the cerebral vessels. 
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Because the patholo^cal changes in these three varieties of neuro- 
syphilis affect the interstitial connective tissues, the entire group is 
now known as interstitial neurosyphilis. This is in opposition to what 
occurs in another group of syphilitic disorders, of which tabes and gen- 
eral paresis are the leading representatives, in which the pathological 
changes are found in the parenchyma of cells and fibers of brain and 
spinal cord. 

(1) Gumma.— This syphilitic new formation, first described by » Vir- 
chow, usually appears in small and large isolated multiple swellings, 
though it may occur in diffusely infiltrating masses. 

Macroscopiccdly, gummatous tumors are seen to vary in size from that 
of a grain of barley corn to a walnut, though very large tumors have 
also been described. The latter, however, have been considered as mere 
conglomerations of small ones. In the fresh state gummata appear gray- 
ish-red or have a yellowish tinge, changing to a decided yellow or yel- 
lowish-white appearance in the regressive state. A fresh gumma gives 
to the palpating finger the impression of a glue-like or gummy substance 
— Whence the name gumma has been given to the entire group. Succeed- 
ing these regressive changes a gumma may become soft, though this is 
not the rule ; the more common change is the transformation of a gumma 
into a caseous mass, unless a mixed infection causes it to become of the 
consistency of pus. 

As to location, the most frequent seat of gumma is in the dura mater ; 
next in frequency is the convexity of the cortex and the base of the 
brain. In the last situation gummata commonly select the neighbor- 
hood of arterial trunks. Of the brain substance itself, gummatous 
tumors select the cortex, preferably the region of the central convolu- 
tions. They are found, in order of frequency, over the frontal, parietal, 
and temporal, rarely over the occipital lobes. While gummata are occa- 
sionally observed in the cerebellum and pons-medulla, they, are rather 
infrequent in these situations as compared with the cerebrum. Rarely 
a gumma may localize itself in the hypophysis, when sympt^jms of hy- 
pophyseal tumor are produced. 

Gummata rarely present smooth surfaces — they are almost always 
uneven and adhere to the surrounding tissue, thus becoming indistin- 
guishable from inflammatory exudates in the meninges and blood-ves- 
sels. It is quite common, however, to find gumma associated with lo- 
calized meningeal inflammation, so-called gummatous mieningitw. 

When a gumma is sectioned, a yellowish homogeneous mass is re- 
vealed, surrounded by grayish, more or less translucent tissue, varying 
in consistency from soft to semisolid. 

Microscopically y gummata show the appearance characteristic of 
granulomata — numerous granulation cells are found at the periphery 
with a sprinkling of spindle- and star-shaped cells, as well as new vas- 
cular connective tissue. Next to the periphery, the inner portions are 
made up of connective tissue and cells undergoing regressive changes, 
while the center of the gumma is the seat of numerous necrotic foci ap- 
pearing as homogeneous opaque masses — ^the cells and nuclei being poorly 
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stained. Even giant and epithelioid cells may be encountered, thus 
inaking the resemblance of syphiloma to tuberculoma more complete. 

Syphilomata contain not only caseous and necrotic areas mixed with 
granulation cells, but new fibrous connective tissue is also seen to per- 
meate the gumma, which is probably the cause of the shrinking, of its 
various parts, giving rise to its uneven surface. 

A gummatous tumor usually begins its growth in the connective 
tissue of the meninges or arteries, not in the nerve elements themselves, 
though the latter may become involved. The vessels situated in a gumma 
show round-cell infiltration, especially in their outer and middle coats; 
the perivascular spaces are widely dilated and filled with round cells; 
likewise the new capillaries. Secondarily to the interstitial involvement, 
the parenchyma itself, that is, the nerve-cells, suffer. The cells lose 
their normal configuration and shrink in size and number. The cell- 
protoplasm is diminished, the Nissl bodies become disintegrated and only 
the cell nucleus offers resistance to destruction for a time, but eventu- 
ally it also , undergoes atrophy and dies. • 

In addition to the vascular connective tissue, the glia, which consti- 
tutes the proper supporting connective tissue of the brain, undergoes 
similar destructive changes. 

Summarizing the microscopical appearance of the tissues in which a 
gumma is localized, there is found an encephalitis with inflammation, 
atrophy and sclerosis, which changes were primarily produced by the de- 
velopment of numerous gimmatous nodules. 

(2) Meningitis. — Syphilitic inflammation of the meninges may occur 
simultaneously in all three membranes, or it may begin separately in 
the dura or pia. When the inflammation affects the dura alone, it 
occurs subsequent to disease in the bones or periosteum. 

When the meninges are primarily diseased, the pathology is really a 
gummatous process which infiltrates the membranes, or it may be the 
result of miliary gummata scattered throughout the membranes. Both 
macroscopically and microscopically gummatous inflammation does not 
differ from the previously described isolated gummata and their infiltra- 
tions of the brain substance. With gummatous meningitis there is al- 
most invariably present a fibrous hyperplastic meningitis. The dura 
is much thickened and 'adherent to the soft membranes, pia and arach- 
noid, all of these appearing glued into one mass. 

In the majority of cases meningitis begins in the leptomeninges at 
the base of the brain, even when all the membranes are involved. There 
are instances, however, in which the syphilitic process is entirely limited 
to the soft membranes. Rarely the arachnoid is the only membrane im- 
plicated. Usually the soft membranes are intimately adherent, thick- 
ened and infiltrated, and give the appearance of one inflamed membrane. 

Inflammation and neoplastic formation are so intermingled in syph- 
ilitic meningitis that it may be difficult to ascertain which of the two 
processes predominates. The rule is, the more acute the inflammation, 
the less marked the neoplastic formation. 

Like the picture described for gumma, the dura and the soft mem- 
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branes present caseous foci, which are recognizable by the fact that 
they stain poorly, in contrast to normal tissue which stains well. 

Because of their intimate connection with the superficial layers of 
the brain, the meninges cannot be removed from the brain without tear- 
ing its substance. This finding might explain the clinical observation 
that a true meningitis is rather rare — most cases belong to meningo- 
encephalitis. 

While syphilitic meningitis may affect the entire brain — convexity 
and base—the rule is that the process involves either the convexity or 
the base, but the most frequent seat of syphilitic meningitis is at the 
base of the brain, and only few cases of cerebral syphilis have been ob- 
served with entire freedom from basal meningitis. 

Years ago our attention was directed to the great preference of 
syphilitic meningitis for the interpeduncular space in the region of the 
optic chiasm, which explains the great frequency of symptoms from 
meningeal exudates on the part of the ocular nerves and of the optic 
nerve. The meningeal inflammation also selects the region of the mid- 
dle cerebral artery, which explains the apoplexies resulting from oc- 
clusion by the meningeal infiltration. It is characteristic of syphilitic 
meningitis that it may appear localized in a small spot at the base of 
the brain, so that it is possible for symptoms to appear on part of the 
oculomotor nerve or only on the optic nerve. Cases have been reported 
in which a syphilitic meningitis was limited to the trigeminus and the 
gasserian ganglion. In fact, any one nerve may be injured at the base 
of the brain by pressure from an inflamed and infiltrated membrane. 
Likewise, the damage may be done to the vessels which may be com- 
pressed, or the vessel walls may become involved by the gummatous 
process in its contiguity. Even the nerve-trunks themselves may be in- 
filtrated by gummatous deposits, or they may suffer from mere compres- 
sion. The frequency of cranial nerve lesions and apoplexies from brain 
syphilis finds its explanation in the preference of meningitis for the 
base of the brain, where the large arteries and cranial nerves are found. 

(3) Vascular Disease. — Vascular disease of the nervous system by 
lues may produce paralysis either mechanically, by meningeal thick- 
ening or by gummatous tumors. There may be compression of the arteries 
from without, giving rise to thrombosis, or the arteries themselves may 
become infiltrated with gummatous deposits. The most important patho- 
logical change in the artery is luetic infiltration of its coats, principally 
of the adventitia, but also of the media, which is pushed into the lumen 
of the vessel, causing irregular thickenings and subsequent thrombosis 
formation. Endarteritis luetica is a disease occurring in young syph- 
ilitics, and belongs to interstitial syphilis, while another form of arterial 
thickening, syphilitic arteriosclerosis, occurs in advanced age and should 
not be confounded with syphilitic endarteritis. 

The pathological changes of neurosyphilis may be summarized in the 
following paragraphs: 

(1) The arteries may be involved mechanically by thickening of the 
meninges. 
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(2) ‘ The arteries may become diseased by contiguity to syphilitic 
gummatous or inflammatory processes. 

(3) The vessels may become affected by the spirochetes attacking 
the vasovasorum, with subsequent disease of the adventitia, media and 
intima. This is the syphilitic obliterating endarteritis described by 
Heubner. 

(4) Genuine gumma may be found imbedded in the arterial wall, 
giving rise to secondary arterial changes. 

(5) Syphilis predisposes the subject affected to atheromatous changes, 
indistinguishable from non-specific arterial disease. 

The consequence of arterial changes is a narrowing of the lumen, 
followed by complete or incomplete thrombosis. The part of the 
brain depending for its blood supply on such vessels becomes anemic 
and later undergoes necrosis with death of the brain tissue. As the 
arteries principally affected by the luetic disease are usually terminal 
or end arteries, the basal ganglia and the internal capsule suffer most, 
and thus is explained the great frequency of syphilitic hemiplegia as 
the clinical expression of syphilitic arterial disease. 

The greatest progress in the pathological anatomy of syphilis was 
made when Schaudinn and Hoffmann discovered the Spirochceta pallida, 
and Roux and Metchnikoff succeeded in transmitting the syphilitic virus 
from the human to animals. And though the biology of the spirochetes 
has not yet been definitely worked out, we have learned something of 
their mode of affecting the organism. It is immaterial whether the 
spirochetes themselves or their toxins or endotoxins are the cause of 
the inflammatory processes. We have learned that the SpirochcetcB pal- 
lidm are distributed throughout the body by the blood-current and the 
lymph stream. From the blood of a syi^hilitic taken three weeks before 
the development of secondary symptoms, Hoffmann was able to repro- 
duce a local syphilitic lesion in the ape, from which lesion he subse- 
quently derived the typical spirochetes. Neisser was able to inoculate 
other animals successfully from the primary infection of the lower apes 
as early as five days after the primary inoculations. Within the short 
period of fourteen days after inoculation the spirochetes had invaded 
the entire hemapoietic system, spleen and bone marrow. While distri- 
bution takes place along the blood stream, the lymph channels consti- 
tute the more common route of distribution of the organisms. 

The clinical phenomena of the disease seem to demonstrate the fact 
that the lymphatic apparatus is early affected, perhaps within a few 
days after infection. As previously stated, the territory of the optic 
chiasm and the interpeduncular space constitute the favorite seat of 
syphilitic involvement, a veritable lake of lymph. The real explana- 
tion may be that the base of the brain is permeated by many blood- 
vessels and also bathed profusely by the lymph stream, both of which 
systems carry spirochetes and offer a favorable nidus for their settle- 
ment. It thus comes about that the cranial nerves are frequently af- 
fected by the syphilitic poison. As may be recalled, the subarachnoid 
space is connected through the foramen of Magendie and the lateral 
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apertures of the fourth ventricle with the ventricles of the brain. The 
cerebrospinal fluid being again taken up by the lymph vessels which 
surround the peripheral nerves of the brain and spinal cord, the optic 
and oculomotor nerves are apt to become affected early. 

Ever since Moore and Noguchi discovered the spirochete in the 
brain of paretics, we also know that this organism is the direct cause of 
parenchymatous disease of the nervous system. It may now be atated 
without fear of contradiction that the Spirochceia palUda is the' sole 
cause of syphilis in whatever form it may appear. We have long known 
that the usual location is in the intracellular lymph spaces, but we 
now know that they are also found in the nerve-cells. Indeed, from 
the pathological and anatomical studies made by Warthin, of Ann Ar- 
bor, it has become evident that the pathological states produced by 
the spirochetes are much more frequent in the internal organs than 
we had hitherto believed. By the Levaditi method Warthin has been 
able to stain spirochetes from almost all organs of the body in cases 
of syphilis which have not shown clinical symptoms of the disease 
during life, and certainly in those who have had manifestations of the 
disease. Spirochetes have been found in the arterial coats, predomi- 
natingly in the adventitia, where they have been encountered in large 
numbers occupying the external layers of the lymph sheaths, less fre- 
quently in the muscularis, external to the elastic membrane, and very 
sparingly in the intima of the vessels. In the large vessels they are 
most frequently seen in the vasovasorum, which contain the spirochetes 
in their walls. It is probably because the blood-vessels of the brain down 
to the smallest ramifications are surrounded by the vasovasorum and 
peri-arterial lymph sheaths that syphilitic disease affects these areas. 

The arachnoid shows proliferation of connective tissue with collec- 
tions of lymphocytes and plasma cells alnd but few leukocytes. The 
small nodules in the pia mater in the vicinity of the vessels are new 
connective-tissue cells, principally made up of enormous collections of 
lymphocytes. The lymphocytosis may be the result of the predilection 
of the spirochetes for the lymph stream. 


PARENCHYMATOUS NEUROSYPHILIS 

(a) Tabes 

This disease is undoubtedly the most common organic disease of the 
spinal cord and belongs to the group of parenchymatous neurosyphilis. 

Etiology. — Formerly much space was devoted to a discussion of the 
various causes of tabes. While it was recognized by men like Erb, 
Gowers, Striimpell and others that tabes as a disease was caused by syph- 
ilis, it was not known until recently that syphilis is the direct and 
sole cause of this disease. In other words, a degeneration of the posterior 
columns of the cord is not secondaiy to gummatous inflammation of the 
spinal cord, but is a direct result of the syphilitic virus. The recent 
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investigations of Wi^I, Plant, Nonne^ Noguchi, and others have con- 
firmed the theory of the, syphilitic origin of the disease. Nonne's mod- 
ern work on syphilis of the nervous system has proved that all cases 
of syphilis give a positive reaction in the blood — 60-70 per cent. — and 
that only 5-10 per cent, of spinal fluids give a positive Wassermann reac- 
tion with the original method when 0.2 c.c. of fluid is used. With larger 
quantities, the Wassermann reaction is positive in 100 per cent, of cases. 
The writer believes that the positive proof of the syphilitic etiology 
of tabes was rendered when the spirochetes were found in the spinal 
fluid and in the cord structures. 

The disease occurs more frequently in males than in females and in 
the better classes of society. It is also seen more frequently in the 
intelligent than among the ignorant; oftener in the Caucasian than 
in the colored race. 

Prom the time this disease was discovered, in 1861, to the present 
the following contributory factors have been recognized: exposure to 
cold ; frequent and prolonged fatigue ; sejqual excesses ; intemperance in 
the use of alcohol and tobacco; infectious disease and trauma. It can- 
not be denied that as contributory factors some weight must be given 
to each of these. All investigators have agreed that tabes is a syph- 
ilitic disease and that other contributing causes are not to be seriously 
considered. In those cases where no such cause can be discovered — 
where there is no syphilitic history — one must consider the possibility 
of inherited syphilis, whicji is capable of producing tabes and general 
paresis. Heredity in other diseases is not of such great importance, 
except perhaps in the fact that an unstable nervous system has been 
transmitted to the offspring, who is more likely to develop disease when 
exposed to the specific germ, but in syphilis the patient may acquire 
the infection before birth, and tabes subsequently. No one can deny 
that fatigue from forced marches and occupations requiring excessive 
use of the legs may have something to do with hastening the development 
of tabes. This may explain the greater frequency of the disease among 
those who are compelled to be on their feet constantly rather than among 
those who follow more sedentary occupations. Traumatism also may 
hasten the development of symptoms, but traumatism alone has never 
been proved to be the cause of the disease, though litigation is common 
for the recovery of damages for so-called traumatic tabes. 

Although tabes occurs most frequently in middle life, there is no 
period of immunity. It may occur in infants and in men seventy or 
eighty years of age. Usually an interval of from five to twenty years 
is required for the development of the disease, but it may appear within 
half a year or fifty years after the chancre. 

Symptomatology. — The symptomatology is so varied and presents 
such a multiformity of pictures that even a general survey of this dis- 
ease leads into the general field of neurologic diagnosis. He who masters 
tabes really knows half of neurology. 

The entire course of the disease has been divided into (a) pre- 
ataxic, (b) ataxic, and (c) paraplegic stages, but in the writer^s opinion 
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such a classification is purely artificial, as there is really no sharp line 
of demarcation between stages. 

Course op a Typical Case. — ^We may best begin by describing the ' 
usual phenomena of tabes. A patient, otherwise in fair health, may 
complain of so-called ‘^rheumatic pains'^ for some months or years be- 
fore he has occasion to consult a physician. When the pains, which are 
sharp and cutting, coming and going, and at first depending upon baro- 
metric changes, become more severe and intolerable, the patient consults 
his physician. As the disease progresses, the patient may also notice 
slight urinary difficulties, that is, he may have to strain in order to 
expel the bladder contents, or there may be a little dribbling, especially 
after partaking of alcoholics. A frequent complaint at this time is com 
stipation and perhaps a slight diminution in the sexual powers. Gradu- 
ally some degree of incoordination may be noticed. The patient perhaps 
discovers that he is uncertain on his feet in the dark, or when he washes 
his face in the morning he may notice a slight swaying of the body 
when the eyes are closed. Somewhat later in many instances, a peculiar 
sensation of numbness may be complained of in the feet or hands. 
The ground may feel peculiar, as though the patient were walking on 
cotton, or as though a soft substance were interposed between his sole 
and the floor. There may be numbness in the finger tips, especially in 
the two ulnar fingers. A frequent complaint is a feeling of tightness 
about the trunk or abdomen, which is often attributed to dyspepsia. 
These symptoms may last a variable time before the true nature of the 
disease is recognized. Then there appear the objective signs of tabes, 
a loss or diminution of the knee reflexes, loss of the Achilles reflexes, 
Argyll Robertson pupils, anesthesias and analgesias in various parts 
of the body, Romberg sign, ataxia of station and of motion. In addition, 
the physician may discover changes in the optic nerve — ^beginning pri- 
mary optic atrophy. Rarely there may be the so-called gastric crises, 
that is, attacks of pain and vomiting lasting a variable time and re- 
turning after an interval of freedom from pain. These symptoms may 
progress rapidly or slowly, becoming more marked in time and eventually 
terminating in the so-called paraplegic state, when the patient becomes 
completely ataxic and unable to walk. The sphincter troubles continue, 
until complete urinary and rectal paralysis occurs. In these later phases 
the pains may cease, but anesthesias and analgesias with extreme loss 
of the deep sensibility may take their place. 

In exceptional cases optic atrophy occurs early and appears to have a 
retarding influence on the other classical signs of the disease. At times 
gastric crises occupy the field without any other symptoms appearing 
for years. Trophic symptoms in the form of Charcot joint and per- 
forating ulcer of the foot may for a time b^ the leading symptoms, but 
in these cases there will invariably also be found many of the other 
symptoms of tabes. 

Having given a brief sketch of the symptoms of an ordinary case of 
tabes, it will now be of interest to cite, in abbreviated form, a clinical 
case of that disease which the writer presented before a medical class 
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in Cook Caunty Hospital, following which the symptoms will be taken 
up in greater detail. * , ’ 

Case X, — The patient, 53 years of age, complains of diflSculty in 
walking in the dark and of darting pains which are sharp in character 
and which come at irregular intervals. There are also peculiar sensa- 
tions in the hands and feet. They feel numb and dead, as though asleep. 
The difficulty in walking becomes most noticeable in the dark and when 
he attempts to walk up and down a flight of stairs. Some time previ- 
ously he noticed that while washing his face and closing his eyes, he 
reeled from side to side. He complains of a peculiar sensation of tight- 
ness around the chest and of trouble in starting the urinary flow. There 
is also dimness of vision. As regards sensation, there is paresthesia in 
hands and feet — a numbness, which, in the legs, is described by the pa- 
tient as a feeling of cold water running down to the feet. The patient 
volunteers a history of rheumatism. When questioned as to the character 
of the rheumatism, he explains that this was mostly localized in the knee 
and consisted of attacks of sharp pains, which made him jump and 
“double up.’’ While he denies gonorrheal infection, he admits a chancre 
at 25 — twenty-eight years ago. He lost weight, a symptom often ob- 
served in this disease — the sufferers usually look pale and appear ill. 
Ilis habits are good ; the visceral findings are negative. Objectively, we 
observe a gait which shows but a slight degree of incoordination when 
the patient walks across ithe amphitheater, but in attempting to walk 
a line or to place one fOot in front of the other, he fails completely. 
Standing with eyes closed and the feet approximated causes him to 
stagger. This is the so-called Romberg sign. 

Thus far the signs and the history point strongly in the direction 
of tabes. It is now necessary to examine the deep reflexes; they are 
lost in the knees and in the Achilles tendons. The pupils react slug- 
gishly to light, but normally in accommodation — a beginning Argyll 
Robertson pupil. The test for sensation brings out the remarkable phe- 
nomenon of ‘ ' delayed conduction of sensation, ’ ’ that is, he does not feel 
the pin-prick at first, but after a few seconds he cries out from pain, 
which he still feels after several minutes. We now test his sense of 
position and motion. When the patient’s foot is moved passively, he is 
asked to point his index finger toward his great toe with eyes closed. 
In this the patient succeeds fairly well on the left side, but not on 
the right — showing disturbance in the sense of position and motion. In 
a well-marked case of tabes one often notices a disturbance of the “osteo- 
sensibility, ” Normally, when a tuning-fork is placed upon a bony 
part of the body, as, for instance, the tibia, vibrations may be perceived 
for from 15 to 20 seconds; in tabetics there is either loss or reduction 
of osteo-sensibility. This patient does not feel any of the vibrations 
made with a tuning-fork (small C 128 vibrations) ; the test is positive. 
The optic nerve shows a degree of primary atrophy, which explains 
the visual dimness complained of by the patient. The case is clearly 
one of tabes. ’ 



152 SYPHILIS OP THE NEEVOUS SYSTEM 

Physical Findings. — ^Now as to the symptoms and signs of tabes. 
The principal signs are found in (1) loss or diminution of the deep or 
tendon reflexes, (2) changes in the pupillary light reflexes, (3) disor- 
ders in coordination, and (4) in subjective and objective sensory phe- 
nomena. 

Tendon Reflexes , — Of great diagnostic importance is the finding of 
a reduction or loss of the patellar or knee reflex and of the Achilles or 
heel jerk. Of lesser significance is the loss of the triceps or elbow jerk 
and of the supinator or wrist jerk. In fact, before the arm reflexes 
show anomalies, other signs of tabes are usually present. 

It is mainly with the deep reflexes of the lower extremities that we 
are concerned in tabes, for they are almost always present in the healthy 
and their absence is considered a cardinal sign of tabes. 

Knee Reflexes , — The technic is best carried out with the patient in 
the recumbent posture and completely relaxed. The examiner elevates 
the knee, allowing the foot to rest flatly on the bed, when he quickly 
strikes the patellar tendon below the knee; the result is a prompt con- 
traction of the quadriceps extensor muscle. In those unable to relax, 
Jendrassik^s method of reenforcement, or one of its modifications, may 
be helpful. This method consists in striking the patellar tendon while 
the patient grasps his own or the examiner ^s hand, thus putting the upper 
extremity muscles under tension and relaxing those of the lower ex- 
tremity. When the unaided method fails, reenforcement often succeeds. 
In other instances it may be necessary to engage the patient in conversa- 
tion with an assistant, while the examiner strikes the patellar tendon. 
A method popular with neurologists, in cases presenting difficulty in 
eliciting knee jerks, is to have the patient sit on a high chair or table, 
with the legs overhanging the table and the eyes closed. The every- 
day method of taking the knee reflexes is to have the patient cross his 
knees and, requesting him to look straight ahead, the examiner taps 
the patellar tendons. The normal response is a rapid contraction of the 
quadriceps, shown by a quick rise and corresponding fall of the leg. If 
one side is normal, comparison with the opposite side will greatly assist 
in diagnosis. In tabes the knee reflexes are either pathologically reduced 
or are absent ; in some of the early cases one reflex may be absent, while 
the other is still present. 

The Achilles reflex is important from the circumstance that in tabes 
it may disappear before the patellar reflex. To obtain the reflex, the 
patient kneels on a chair, his feet overhanging the anterior edge and 
the hands grasping the top of the chair, while the examiner strikes the 
Achilles tendons. The normal response consists in a quick contrac- 
tion of the posterior leg muscles and an upward movement of the foot. 
In the recumbent posture the Achilles reflex may be obtained by slightly 
flexing the knee, turning the leg outward and lightly supporting the 
toes with the left hand; the examiner then strikes the Achilles tendon 
with the right. The response is a quick contraction of the calf muscles. 
Rarely is this reflex absent in normal individuals, and in obese persons 
it may be obtained with some difficulty. 
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In tabes the knee and Achilles reflei^eS are found to be either reduced 
or ahs&nt* ^ ^ 

Pupillary Signs, — Co-equal in importance with the loss of the tendon 
reflexes is the so-called Argyll Robertson pupil — also called reflex irido- 
l)legia. 

Normally when light from any source — diffuse daylight, gas, elec- 
tricity, or a match — enters the unshaded pupil, there occurs a rapid con- 
traction of the pupil with consequent narrowing of its opening, which 
varies according to the age and the sensibility of the individual. In 
tabes the pupil fails to respond to light stimuli, while still accommo- 
dating for near vision and in convergence. In examining for this sign 
one must be careful that patients do not accommodate when light is 
suddenly thrown into the eye. In order to avoid errors resulting from 
consensual reaction, it is best to examine each eye separately. The 
loss of the light reflex may be complete, or there may be only a sluggish 
response to light — ^both phenomena being pathological and of equal diag- 
nostic importance. 

In tabes the pupils are often unequal and irregular in size, a phe- 
nomenon which may for some time precede the development of the Argyll 
Robertson pupil. Of course, this does not mean that any slight ir- 
regularity in the size or shape of the pupil is necessarily an indication 
of tabes; slight pupillary differences may occur in normal individuals 
as the result of refractive errors. 

Incoordination . — Though tabes has received its popular name — loco- 
motor ataxia — from the faict that ataxia is a prominent symptom, inco- 
ordination is not an early sign, but develops gradually and may take 
a long time for its complete evolution. Romberg first described the 
symptoms of static ataxia, which consists in the swaying of the patient’s 
body when his eyes are closed and the feet approximated. This is the 
so-called Romberg sign, a prominent sign of tabes in the somewhat ad- 
vanced stages. Earlier in the disease the patient himself may have 
discovered the advent of this symptom by swaying and uncertainty of 
station, especially when he attempts to wash his face and cover his 
eyes. In cases of marke'd ataxia, swaying is noticed when the feet are 
approximated without closure of the eyes ; in those still further advanced, 
swaying occurs when the patient stands with feet wide apart. The 
difficulties of maintaining static equilibrium become still greater when 
the patient stands with bare feet approximated. Then muscular action 
must replace the support otherwise obtained from the rigid sole of 
the shoe, and the tendons are seen in constant unrest. 

Dynamic ataxia, or incoordination of movement, is occasionally first 
noticed by the patient when he walks in the dark or attempts to walk 
backward. When incoordination becomes more accentuated, uncertainty 
in walking is observed even with the eyes open,, especially when the 
patient attempts to go up or down a flight of stairs. When an ataxic 
patient is asked to turn quickly, he performs the act very clumsily and 
may even fall. When incoordination is fully established, the tabetic 
raises his feet too high, throws them too far forward, brings them down 
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too suddenly, heel first and toes last, giving the characteristic stamping 
double-step. As the disease progresses, the patient can walk only with 
cane or crutch, or is compelled to support himself on another person 
or an adjacent object. Still later, standing and walking become impos 
sible even with the aid of crutches : the patient becomes bedridden. 

In the majority of cases incoordination affects the legs first and fore- 
most ; the arms may be involved much later in the course of the disease. 
Occasionally, however, the upper extremities are first affected; thus 
the delicate movements used in writing or in the pursuit of skilled labor 
may show defects. 

The usual test for incoordination in the upper extremities is to have 
the patient touch his nose with the index finger while his eyes are closed ; 
first with the right, then with the left hand. When ataxia is present, 
the attempt goes wide of the mark. Another test for the same purpose 
is to have the patient, with abducted arms, bring his forefingers to- 
gether, tip to tip. As the ataxia increases in the hands, patients be- 
come less able to properly use their fingers in buttoning their coats, 
picking up small objects from the table, etc. A test which demon- 
strates extreme ataxia in the hands is the one in which the patient, with 
covered eyes, extends his hands with the fingers wide apart, when it 
is noted that the muscles contract and relax involuntarily, causing a 
relative change in the position of the fingers. This symptom has been 
mistaken for athetosis. But no matter how incoordinate the movements 
are in the extremities, there is never any diminution of power in the 
muscles themselves. Though there are cases of tabes in which wasting 
of muscles and paralysis are symptoms, these are complications and 
not a part of the symptomatology of tabes. 

Hypotonia occurs either as a result of ataxia or as an independent 
phenomenon. The phenomenon consists in an excessive mobility of the 
joints, owing to reduced muscle tonus. Tabetics have been known to 
flex the hip on the trunk to an angle of 90 degrees without bending 
the knee, a feat impossible of accomplishment by an individual not an 
acrobat. This symptom can best be demonstrated in the abductors of 
the thigh, when the patient can sit on the floor with the legs almost hori 
zontally extended outward. When hypotonicity of the quadriceps is 
marked, a patient may be able to touch, with his heels, the posterior 
portion of his thigh. With involvement of the flexors of the lower ex- 
tremity there is hyperextension of the knee, a phenomenon frequently 
observed in tabetics. So characteristic of tabes is the convexity on 
the back of the tabetic’s knee when he is standing that one may almost 
diagnose the disease from this symptom alone. 

Sensory Symptoms. — (a) Subjective Sensory Findings. — One of the 
most troublesome symptoms of tabes is the appearance, at irregular in 
tervals, of sharp, cutting pains. These attack one portion of the body 
after another, may be of momentary duration and leave behind them 
a -feeling of tenderness and soreness of the skin. Because the pains arc 
frequently aggravated by low barometric pressures, they have often 
been considered rheumatic in character, both by patient and physician 
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While in some case® the lightning-like .pains are so mild that the patient 
does not even mentioft them, there are cases in which these pains con- 
stitute the principal complaint. They are shifting in character, often 
described as millions of needles and pins, starting below the knee and 
radiating into the toes. 

In addition to these pains there are present sensory symptoms de- 
scribed as paresthesia. These are peculiar sensations of formication, 
tingling, or numbness, which may appear early in the disease and con- 
stitute a most annoying symptom. The feeling in the feet is often de- 
scribed by the patient as of cotton being interposed between his skin 
and the floor. The paresthesia may appear spontaneously or after slight 
irritation, as when the nerves of the foot are pressed. In the upper 
extremities a favorite location for paresthesia is in the ulnar nerve dis- 
tribution of forearms and hands, which feeling the patient describes as 
numb. In the trunk the sensation is mentioned as a tightness around 
chest or abdomen, the so-called “girdle sensation,” which may appear 
after a full meal or independent of the ingestion of food. 

(b) Objective Sensory Findings. — Subjective sensory symptoms are 
usually accompanied by those signs which can be determined by the 
physician’s objective examination, and which are therefore called ob- 
jective sensory findings, though in reality all sensation is subjective 
because dependent upon the patient’s statement or gesture. 

Among these sensory disturbances analgesia and anesthesia of the 
lower extremities, as well, as hypesthesia over the trunk, are most fre- 
quently encountered. Because of its importance, it is well to briefly dis- 
cuss the methods for testing analgesia. The simplest method is to ask 
the patient, previously divested of his clothing, to indicate when he feels 
the examiner’s pin-prick applied lightly to the skin. The normal re- 
sponse is immediate and should be compared with that given for a cor- 
responding spot on the opposite side. Statements as to sensory findings 
become of value only after repeated tests have been made with practi- 
cally identical results. In this connection the reader must be reminded 
of the fact that some few normal individuals are insensitive to various 
stimuli, but as a rule analgesia is a pathological phenomenon and found 
in a large number of tabetics. So profound may the analgesia become 
that a pin introduced deeply into the skin may be perceived by the 
patient as mere pressure or touch. And not only the skin, but also the 
parts beneath the skin may become analgesic. Indeed, deep analgesia 
is almost a characteristic sign of tabes, while superficial analgesia may 
be only indicated or entirely absent. Analgesia of the deep parts may 
be sufficiently intense to permit fractures of bones and deep skin ulcera- 
tions to occur without the patient experiencing any pain whatever. 
Analgesia, though most frequent in the lower extremities, is also en- 
countered in the trunk, especially in the vicinity of the nipples. Though 
loss of the pain sense — analgesia — is more marked than anesthesia, or 
loss of the tactile sense, the reverse obtains in the trunk, where touch 
is usually more disturbed than pain. Instead of complete loss, there 
may be only reduction, so-called hypesthesia or hypalgesia, or there 
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may be present “delayed conduction of sensation, “ that is, a pin-prick 
is first felt as a touch and later as pain. The symptom of insensitive 
testicles, as well as analgesia of the various nerves, is only one part of 
the numerous sensory disturbances occurring in tabes. Analgesia of 
the ulnar nerve, first described by Biernacki, and since called BiemackVs 
sign, is another of the valuable signs of tabes. It is easily elicited by 
placing the finger between the internal condyle of the humerus and 
the olecranon process of the ulna and applying light pressure. While 
this is keenly felt by a normal person, the tabetic experiences little or 
no pain. Analgesia of the nerves supplying the bladder may explain 
the urinary difficulties of tabetics. It is well known that in the early 
stages of tabes patients hold their urine too long — appear to have no 
desire to empty the bladder, there being a relative degree of retention 
— while in the more advanced stages there is complete analgesia with 
consequent incontinence and dribbling of urine. Disturbances similar 
in character are observed in the rectal sphincter ; but here obstinate con- 
stipation is the rule. t)ccasionally sphincter difficulties may be detected 
after administering cathartics when calls to the toilet become premature, 
or too late to be of use, there being involuntary losses of the bowel 
contents. The sexual functions qlso suffer from general analgesia; 
sexual desire is lost early in the disease. 

Visceral Crises , — Among the stormiest and most disagreeable sen- 
sory phenomena of tabes must be reckoned the so-called crises. Because 
of their frequency and severity a short description must be given of the 
gastric and laryngeal crises, though clitoris, rectal and anal crises, as 
well as liver, urethral and kidney crises are troublesome but rare. 

Gastric Crises . — These are attacks of nausea and vomiting accom- 
panied by intense pain, coming on at irregular intervals and causing 
extreme prostration. During their continuance the patient is unable to 
take nourishment, the sight or smell of food may bring on fresh attacks 
of vomiting. The interval between attacks may vary from days to 
years and is not generally conditioned by indiscretions in diet. During 
a crisis there is agonizing pain, beginning in the epigastric region, which 
may extend to back, shoulders, sacrum and chest. First there is vomit- 
ing of stomach contents, later bile-tinged material appears, and toward 
the end of the attack there is prolonged retching unaccompanied by 
vomitus. A single attack may last from a few hours to as many weeks, 
at the end of which time the patient is completely exhausted and ap- 
pears ready for the grave. Almost as suddenly as it comes does the 
crisis disappear. The pains, nausea and vomiting cease and a ravenous 
appetite develops. Within a few days, or at most a week or two, the 
patient regains his strength and resumes his occupation. After an in- 
definite interval of time another attack appears as suddenly as the previ- 
ous one and just as suddenly disappears. 

Not all gastric crises are accompanied by vomiting and pain. There 
may be attacks of violent pain without vomiting, which, as regards 
severity, are comparable to the attacks caused by ulcer of the stomach ; 
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and, on the other hand, there are attacks of vomiting unaccompanied 
by pain. 

The periodic and sudden appearance and disappearance of stomach 
pain and vomiting is of great diagnostic significance and should create 
a suspicion of tabes, even in the absence of other signs of that disease. 
Indeed, it may appear as the earliest symptom of tabes and before any 
of the others. For years some of these patients have consulted numerous 
specialists; some of whom have advised and others have actually per- 
formed operations for supposed gall-stones and even gastrostomies have 
been made on these unfortunates. In this connection it is instructive 
to consult Nuzum’s interesting article on “Needless Surgical Operations 
from Failure to Recognize Tabes Dorsalis. Happily for the patients, 
surgeons are learning to examine for tabes and mistakes are constantly 
becoming fewer. 

Laryngeal Crises . — Only second in importance to gastric crises are 
tho laryngeal crises. Like the gastric crises, they have a sudden begin- 
ning and an abrupt ending. Attacks vary in severity; there may be 
merely irritation in the larynx with spasmodic cough of variable dura- 
tion, or there may be inspiratory dyspnea similar to that observed in 
pertussis. In the more severe cases suffocation, loss of conscious- 
ness and generalized convulsions appear. An attack of laryngeal crisis 
presents a picture even more alarming than the most violent gastric crisis 

Optic Nerve Atrophy . — In about 10 per cent, of tabetics the optic 
nerve is affected by primt^ry atrophy terminating in blindness. The 
optic nerve appears pale jiid vision is gradually lessened. As in the 
sphere of general sensation, subjective symptoms precede the objective 
signs of visual disorder. Patients complain of cloudy vision and of a 
feeling as though a fog or a veil obscured their sight. Sooner or later, 
however, pronounced defects appear in the visual fields, or the color fields 
show losses, at first for green, then red, and lastly blue. Vision may 
be preserved as long as the temporal fibers remain intact, though the 
ophthalmoscope may already reveal a pale disk. The course of optic 
nerve atrophy is toward complete blindness, but remissions occasionally 
occur lasting years. In some cases blindness occurs rapidly. Both eyes 
are usually affected simultaneously; in some instances one eye becomes 
blind before the other. Jn cases of pronounced optic atrophy the oph- 
thalmoscope reveals a grayish discoloration of the papilla and narrowing 
of the blood-vessels, while the lamina cribrosa appears more prominent 
than in the normal eye. The entire process may be limited to the tem- 
poral half of the optic nerve. A remarkable clinical fact has /been 
noted in connection with the development of optic nerve atrophy in 
tabes, namely, that if the atrophy is the first symptom to appear, other 
symptoms of tabes are either late in coming or are very few in number. 
In advanced cases of tabes, optic nerve atrophy is seldom encountered. 

Ocular Palsies . — In the beginning of tabes, ocular palsies may appear 
as transient phenomena. For a short time diplopia or double vision, 
(‘ombined with or without ptosis, may be noticed. A single muscle or 
au entire group of muscles may be involved, and external ophthalmo- 
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plegia may dominate the picture. Most often the entire oculomotor or 
third nerve is selected by the paralytic process, though in many instances 
the internal eye muscles alone suffer the brunt of the attack; then Wf 
have dilated pupils and loss of accommodation. Transient unilateral or 
bilateral ptosis may also occur, which may disappear almost as quickh 
as it came. There may not be a complete paralysis of the eye muscles, 
but slight weakness of the levator palpebra may become manifest by 
a lagging behind of the upper lid after exercise. In other instances 
the weakness of the eye muscles cannot be demonstrated objectively, but 
the patient complains of subjective fatigue in them. 

Cranial Nerve Palsies. — ^Paralysis of other cranial nerves is not com- 
mon, with the exception of the trigeminus and the vago-accessorius. 

Trigeminus involvement is manifested by anesthesia of the skin of 
the face, as well as of the adjoining mucous membranes of the nose and 
mouth. 

Paralysis of the vago-accessorius, if limited to one side, is not diffi- 
cult of recognition; the muscles affected are the laryngeal dilators and 
constrictors — more frequently the latter, which do not produce threat- 
ening symptoms. Indeed, the milder grades of unilateral laryngeal 
paralysis may occur without symptoms, being often an accidental find- 
ing in a systematic examination for tabes. It is the bilateral variety of 
paralysis of the glottis dilators which causes alarming symptoms in 
the form of stridor and dyspnea, produced by the slightest exertion on 
the part of the patient. An unfavorable feature of these palsies is that, 
unlike those of the oculomotor group, they show no tendency to recede, 
but become permanent. 

Peripheral Nerve Disease in Upper and Lower Extremities. — This is 
a rare finding in tabes. The reason for its occasional appearance is that, 
because of anesthesia and loss of the pain sense, patients are less able 
to guard against trauma than normal individuals. In the lower ex- 
tremities the peroneal group of muscles is most frequently affected, while 
in the upper extremities the paralysis is found in the radial, median and 
ulnar territories. 

General Weakness. — Tabetics often suffer from a form of general 
weakness, not amounting to paralysis, which may either be the expres- 
sion of general debility or the result of ataxia. 

Trophic Disturbances. — Disturbances of general nutrition, anemia 
and emaciation, even pronounced marasmus, atrophy of muscles, with 
tendency to bed-sores, are observed in tabes of long duration. Rapid 
loss of weight is not uncommon in any stage of the disease. 

Of greater importance than the general weakness of tabes are the 
local trophic disturbances, notably so-called perforaiing ulcer of the 
foot, pathological fractures, and arthropathies. 

In the majority of cases perforating ulcer occurs in the foot, rarely 
in other parts of the body. The ulcer is usually circular in outline and 
has a tendency to perforate the skin and subcutaneous tissues down 
to the bone, causing ulcerations which are slow to heal. In the depth 
of the ulcer are seen pale granulations, from which exude purulent secre- 
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rioiis- Its common location is the plantar surface of the foot, especially 
llie base of the big toe, though it may be found anywhere on the plantar 
surface of the metatarsal region. In still other cases there is a re- 
semblance to a corn which has gone on to suppuration. Sequestra may 
be thrown out from the depth of the ulcer when the bone has become 
implicated in the process. 

Spontmeaus fracture is an uncommon but characteristic symptom 
of tabes. The word spontaneous as applied to these fractures is really 
a misnomer, as these fractures never occur spontaneously, but as the 
result of causes inadequate to produce fracture of a perfectly healthy 
bone. Such fractures usually heal with an abundance of callus forma- 
lion about the fractured ends, and little or no pain is ever experienced 
])y these patients at the seat of fracture, though in a few isolated cases 
pain may be complained of. Nearly always one bone is affected at 
ou(» timej very rarely is there involvement of more than one bone. 

With spontaneous fractures there may be seen other trophic changes 
in the joints, especially in the knee joint ; thus, arthropathy and patho- 
logical fracture may occur together early in the disease. 

Arthropathy may begin with an acute serous exudate which may 
he slowly absorbed or may remain ; and when the fluid is artificially re- 
moved there is a tendency for rapid recurrence. As the processes con- 
tinue, superficial destruction of the ends of the joints occurs, causing 
fragments to loosen, which give a peculiar grating and crepitus to 
the hand when applied to t^le joint in motion. The roughness of the 
joint ends is increased by bony proliferation, causing first a hyper- 
trophy and later, when the bone becomes absorbed, atrophy. Owing 
to thickening of the joint ends and consequent luxations, peculiar 
grotesque deformities of the joints may appear. The parts in the neigh- 
borhood of joints may also become implicated and great swelling de- 
velop. All kinds of deformities may be discovered at the knee joint- 
genu valgus, varus and combinations. Loose i)ortions of the joint may 
become consolidated by ankylosis, and a certain degree of usefulness may 
thus be given an otherwise useless joint. Arthropathy and spontaneous 
fracture may occur together. 

Various Stages of the Disease. — In the majority of cases the course 
and progress of the disease are rather slow, and several periods may be 
distinguished clinically. There is (1) the so-called prc-atajcic period, 
during which there is no incoordination; (2) the ata.nc period, in which 
standing and walking become more difficult — the patient becomes ataxic ; 
and (3) the period when standing and walking become impossible, and 
the patient becomes paraplegic. As previously remarked, there is no 
sharp line of demarcation between these stages; they are merely arti- 
ficial creations for purposes of clinical description. 

(1) Pr&-ataxic Period . — ^At this time the patient usually suffers from 
so-called lightning pains, interpreted by the sufferer as rheumatic, for 
^hich he may not even seek medical advice. When these pains reach 
a certain degree of intensity, a physician may be consulted who often 
confirms the patient diagnosis and prescribes for rheumatism. In some 
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cases ether symptoms may attract the physician attention to the 
nervous system as the possible seat of disease. He may discover a slight 
ocular palsy, slight diminution of vision, some incoordination, or a 
gastric* crisis. The patient himself may notice some uncertainty in the 
dark when he seeks the toilet-room at night, or he may experience a 
fejeling of insecurity in turning about quickly. There are cases in which 
the symptoms are mild, indefinite, few and stationary ; this is the benign 
type of the disease. In by far the larger number of cases, after »three 
to five years from the beginning of the disease, the symptoms become 
aggravated, more ataxia develops, and the patient enters the second or 
ataxic stage. In a small number of cases the second stage appears more 
abruptly — ^the patient develops so-called acute ataxia. 

(2) Period of Ataxia , — At this period of the disease incoordination 
of movement in the lower extremities is more marked, the ataxia be- 
coming gradually worse and subsequently invading the upper part of 
the body. Visceral symptoms and sphincter disturbances become more 
noticeable and the symptoms may remain more or less unchanged for 
years, or may gradually merge into the paralytic stage. In some few 
instances the ataxic period comes to a close suddenly, ushering the patient 
rapidly into the third stage. 

(3) Paraplegic Stage . — In this period the patient loses control over 
the movements of the lower extremities. He is obliged to remain in bed 
or in an invalid chair, and becomes totally powerless. There is also 
complete loss of sphincter control, urinary, rectal, and sexual. Besides, 
the trophic changes in the skin become troublesome ; there may be deep 
ulcerations over the buttocks and numerous bed-sores develop from in- 
significant pressure over the bony parts. Strangely enough, patients 
may live many years after they have entered the paralytic stage. This 
is not the rule, however ; in the majority of cases patients in this period 
show lessened resistance to all sorts of infections, pneumonia, cystitis, 
and septic poisoning. The' termination is usually by acute infection or 
sepsis. 

In discussing the various stages of tabes we must remember that a 
natural arrest appears to take place in numerous cases; a patient may 
suffer excruciating pains for many years without becoming ataxic ; and 
ataxic patients may be seen going about the streets for an indefinite 
time. Many of the symptoms, such as ocular and other palsies, may 
disappear, especially early in the disease. The palsies, occurring late 
in the disease, usually remain more or less permanent. Ataxia, when 
thoroughly established, rarely disappears, though improvement is pos- 
sible after adequate treatment. The deep reflexes when once lost never re- 
appear ; the Argyll Robertson pupil also remains as a perpetual sign of 
the disease. 

Laboratory Findings. — It is quite possible for a patient to suffer 
vague pains which go under the name rheumatic, or from symptoms desig- 
nated as neurasthenic, until the laboratory makes a correct diagnosis 
by reporting a positive Wassermann on the spinal fluid or blood, or both 

According to Kaplan, the spinal fluid changes are almost as constant 
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ni tabes as the Argyll Robertson pupil or the absent hnee jerks. The 
laboratory is frequently able to furnish reliable evidence when the clin- 
ical diagnosis is most obscure, but the rule is that in diagnosis the 
laboratory usually plays an insignificant role. Its greatest usefulness 
lies in the gauging of therapeutic progress. Many times it will also 
be found that the blood Wassermann is positive, while the spinal fluid 
IS negative. On the other hand, with Nonne and Hauptmann’s method 
of testing the spinal fluid, the number of positive fluids should become 
considerable. In addition there is an increase of globulin and of lympho- 
cytes — ^lymphocytosis. 

There is a laboratory type of tabes which Kaplan has called the 
hyperlymphocytic type/* in which the cell-count in the cerebrospinal 
fluid is high. It is generally stated that the higher the cell-count, the 
more active the disease and the more violent the symptoms. In the 
majority of cases of tabes the spinal fluid yields a positive Wassermann 
with the larger amounts of fluid, say from 0.8 to 1 c.c. (Hauptmann’s 
method), and also shows a lymphocytosis.* With a high cell-count one 
usually encounters an excess of globulin. 

Another laboratory type of tabes has been described by Kaplan as 
the negative type.** In this there is an absolutely normal serology 
with an insignificant pleocytosis (lymphocytosis) from 12 to 32 cells 
per cu.mm. The “negative type” serology is indicative of the absence 
of meningeal irritation and is a sure sign of a more or less purely de- 
generative process. While this is the rule, there are exceptions; a 
“negative fluid” tabes may show clinical evidences of active inflam- 
matory processes. 

Again, according to Kaplan, there is a “relatively negative type” jf 
tabes in which there may be a moderate cell-count, say 25 cells pvr 
cu.mm., while the remainder of the serology is negative. Another variety 
of serology shows a negative Wassermann reaction in the blood, a posi- 
tive reaction in the cerebrospinal fluid, a normal globulin reaction, and 
a pleocytosis of from 20 to 50 lymphocytes per cu.mm. This variety 
IS observed after treatment. 

Still another laboratory type is ^‘Wassermann fast** tabes, which 
means, a type of tabes showing a great resistance to treatment, at least 
as far as laboratory improvement is concerned. Especially has Kaplan 
noted in these cases that the blood-serum does not change from a positive 
Wassermann, while the spinal fluid frequently becomes negative. The 
question might well be asked, as to whether this type is one which will 
gradually merge into general paresis. The answer will be given when 
our experience oecomes larger and when every case of neurosyphilis is 
s>ubjpcted to a thorough serological examination before beginning treat- 
ment. 

Digignosis. — Tabes may be easily diagnosed when symptoms are in 
abundance, but it may be one of the most difficult diseases to diagnose 
when symptoms are few and ill-defined. The greatest stress must be 
iaid on an examination of the pupils, which gives perhaps the most valu- 
able information. One observes their size and whether they are equal 

VOL. X.— 11. 
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and regular and if the light reflex is normal. It must not be forgottei 
that long before this reflex is lost, there will be found a sluggish response 
to light stimuli, or the light reflex may be lost in one eye only. Th<‘ 
Argyll Robertson pupil is an important diagnostic sign of tabes. Of 
course, the absence of the accommodation and light reflex does not mili^ 
tate against tabes, though the so-called ‘‘fixed'' pupil is more charae 
teristic of the earlier stages of neurosyphilis. 

Perhaps next in importance is the so-called “Westphal sign, 'or tho 
absence of the patellar reflexes. There are all grades of pathological 
knee reflexes; there may be only a reduction or a loss of one reflex, a 
finding which has diagnostic value, unless produced by a local nerve 
lesion. The rule in tabes is bilateral loss of knee jerks, while in other 
forms of neurosyphilis we are more apt to find inequalities. Of equal 
if not of greater, importance is the early loss or reduction of the Achilles 
reflex. To be of value in the diagnosis of tabes this loss must be bilateral, 
for unilateral loss of the Achilles reflex is a common sign of sciatic 
neuritis. The third great symptom of tabes is reduction or loss of co- 
ordination. This is first noted in the sign of Romberg, that is, when 
the patient stands with eyes closed and heels and toes approximated, 
he sways considerably ; this is in marked contrast to the normal in- 
dividual whose swaying is minimal. Of course, we do not at this time 
consider that form of advanced ataxia in which the patient can only 
walk with the support of canes, eyes fixed on the floor and body bent 
forward, gait stamping, with the double step of heel first and toes later. 
Even a layman is able to recognize tabes when the gait has assumed 
such characteristics. There are cases, however, when the ataxia is in- 
cipient and unknown to the patient himself. There may be some diffi- 
culty in the finer movements of both lower and upper extremities, which 
only the physician can bring out by the proi)er tests. Of course the 
finding of ataxia, if polyneuritis and cerebellar disease can be excluded, 
is of extreme diagnostic significance for tabes. 

Primary progressive optic atrophy is caused by but few other con- 
ditions besides tabes, and its determination is almost equivalent to a 
diagnosis of tabes. 

In discussing the characteristics of the subjective sensory disorders 
of tabes it was sufficiently emphasized that the lightning quality and 
the intermittency, with the intensity of the pain, all have diagnostic 
value for tabes, though root irritations from other causes may produce 
similar pictures. The objective sensory disorders, with the special pre- 
dilection for the deep sensibility, and the peculiar segmental distribu- 
tion, both as regards analgesic and anesthetic disturbances, are in them- 
selves suggestive of tabes, though other conditions cannot be excluded. 

In the diagnosis of tabes one always thinks of the cardinal signs 
of the disease: (1) loss of tendon reflexes, (2) pupillary changes, (3) 
ataxia. If all three symptoms are absent, tabes is improbable. When- 
ever a patient suffers from severe, lancinating pains coming on at irregu- 
lar intervals, suspicion of tabes should lead to search for one or more 
of the cardinal signs. On the other hand, if in a routine examination of 
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a patieilt one should accidentally discover one of the cardinal signs, a 
diligent inquiry should*he made for other symptoms of tabes. Efforts in 
this direction will seldom be in vain; there will usually be found a his- 
tory of transient ocular palsies, or objective sensory disturbances — 
perhaps Biernacki's sign, trunk anesthesia, or hyperesthesia to cold, may 
ho ascertained. There are all sorts of combinations of symptoms— the 
so-called cardinal signs and a host of secondary symptoms. For in- 
stance, a patient may suffer from the lightning-like cutting pains and 
sliow inequality and irregularity of the pupils besides, and on inquiry 
lie may reveal a definite history of syphilis. Such findings will no doubt 
suggest further steps in the diagnostic inquiry. A lumbar puncture is 
made and the spinal fluid examined for Wasserrnann, globulin increase, 
and lymphocytosis. As has been repeatedly emphasized, a negative 
laboratory finding by no means excludes the disease, while the positive 
finding makes it extremely probable. 

In the order of diagnostic importance the symptoms may be thus 
enumerated : 

(1) Loss of the tendon reflexes. 

(2) Argyll Eobertson pupils, complete or incomplete. 

(3) Sensory disturbances (lancinating pains and objective findings, 
anesthesias and analgesias). 

(4) Romberg sign. 

(5) Ataxia of locomotion. 

(6) Hypotonicity of mijiscles. 

(7) Sphincter disturbances. 

(8) Paralysis of ocular muscles. 

(9) Optic atrophy. 

(10) Crises (gastric and laryngeal principally). 

(11) Trophic changes. 

Differential. Diagnosis, — The new laboratory tests for neurosyph- 
ilis, generally believed to aid in diagnosis, do not always solve the diffi- 
cult problems of differential diagnosis. It is true that when in doubt as 
to the specific origin of a certain neurologic lesion the blood and spinal 
fluid examination may give valuable decisions. Even in this respect 
the laboratory may decline the responsibility of making a diagnosis, 
by simply furnishing a negative finding. Certainly the laboratory does 
not undertake to differentiate the various types of neurosyphilis ex- 
cept in a very modest way, as outlined under Laboratory Findings 
(pages 109-110). 

Take, for instance, syphilitic meningomyelitis. When the process 
affects the posterior portion of the cord first or principally, the symp- 
toms may be identical with those of tabes. Clinically we may have 
si nsory symptoms, ataxia, and in certain instances even eye findings 
much like those found in tabes. Careful scrutiny will disclose marked 
differences. First, as to the sensory findings, the pains will be more 
continuous and limited to root territories and there are no gastric crises 
in meningomyelitis, while in tabes the pains are of the lightning-like 
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varied and are exceedingly transient; further, gastric crises may occur. 
Ataxia, if it occurs at all in meningomyelitis, is slight and does no. 
present the well-known Romberg sign and the dynamic coordinatio: 
disorders of tabes. As regards eye findings, they will be those of activ ^ 
syphilis, namely, ‘‘fixed'' pupils; only cervical or upper dorsal syph 
ilitic meningomyelitis may yield the Argyll Robertson phenomenon, bu‘ 
in this localization there will also be spasticity and exaggerated reflexes 
— findings foreign to tabes. On the other hand, the lumbar fdrm bi 
meningomyelitis will yield absent reflexes and also muscular atrophies 
— ^the last of which are not seen in tabes. Naturally all the sjnpptoms 
of this active form of the interstitial type of syphilis are acute in their 
onset, and serious doubts may be dissipated by a little patient waiting. 
Serologically the percentage of positive Wassermanns is higher in menin- 
gomyelitis than in tabes, and lymphocytosis in the spinal fluid reaches 
its highest intensity in the active cord lesion, while in tabes the lympho- 
cytosis is only moderately high. 

Spinal cord tumor may occasionally simulate tabes, especially when 
the growth begins in the posterior half of the cord. The differential 
diagnosis will be made when a distinct level of anesthesia is discovered 
and when absence of all symptoms, motor, sensory, and reflex, is 
noted above the same level. This certainly excludes tabes, in which 
signs and symptoms are scattered over a wide area. Then again, a spinal 
fluid examination will yield invaluable evidence in differentiation be- 
tween a non-specific tumor and tabes. 

Syringomyelia may rarely give rise to difficulties in differential diag- 
nosis when the lumbar cord is affected. Here the pupillary signs of 
tabes are absent and the sensory dissociation of syringomyelia rarely 
or never occurs in the syphilitic cord disease. Serum or spinal fluid 
Wassermann has never been seen in syringomyelia. 

Suhacute combined cord degeneration may produce a picture resem- 
bling tabes, especially when the spastic symptoms from pyramidal tract 
involvement are over-shadowed by those of posterior column degenera- 
tion. It will be found, however, that even at an early stage of the dis- 
ease there will be added to the ataxia exaggerated and pathological 
tendon reflexes, such as Babinski and Gordon signs. Besides, Argyll 
Robertson pupils do not constitute a part of the symptomatology of com- 
bined cord disease, while they are almost always found in tabes. In 
addition, the characteristic blood-picture of pernicious anemia, which is 
a frequent accompaniment of subacute combined cord disease, is not seen 
in tabes. Of course, the syndrome of ataxic paraplegia may be pro- 
duced by syphilitic cord disease of the interstitial variety; then the 
criteria given for differentiation of the interstitial from the parenchy- 
matous form of syphilitic cord disease may be applied. 

Friedreich^s ataxcia may be confounded with the form of tabes oc. 
curring in young individuals as the result of hereditary syphilis, the 
so-called juvenile tabes. In Friedreich's ataxia there is the family 
and hereditary element, absent in tabes, the presence of normal pupils 
and the absence of subjective and objective sensory disorders, including 
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sphincter losses— ^lU of which are different in tabes. In addition, the 
lower extremities are more often involved in tabes, while the upper 
extremities are early affected in hereditary ataxia. The latter dis- 
ease almost always shows evidences of pyramidal tract involvement in 
addition to cerebellar ataxia, while the ataxia of tabes is distinct from 
cerebellar ataxia and is unaccompanied by Babinski or other pyramidal 
tract signs. 

In cerebellar tumor we occasionally encounter symptoms resembling 
tabes. For instance, there may be loss or reduction of the deep reflexes 
and ataxia. However, in tumor we shall probably also find vertigo, 
vomiting, optic neuritis, and the absence of Argyll Robertson pupil. The 
ataxia of cerebellar disease is different from tabes in that the former 
consists more of a side-to-side swaying, while tabetic incoordination, 
for the most part, presents an uncertainty in the anteroposterior direc- 
tion. Again, the laboratory findings of tumor are different from those 
of tabes. 

Perhaps the greatest difficulties in* differential diagnosis arise be- 
tween true tabes and so-called pseud&tabes, a form of multiple neu- 
ritis with tabetic symptoms. Ataxia is found in both and also absence 
of deep reflexes; the sensory disturbances also resemble each other. 
Indeed, we may even see sluggish pupils in multiple neuritis, but 
these are not permanent — disappearing as a rule after the toxins 
have been removed from the body — and rarely are they of the Argyll 
Robertson type. In polyneuritis the pains are not lancinating and 
shooting, but usually the^ are dull and more or less continuous ; there are 
no girdle sensations in multiple neuritis. The muscles in multiple neu- 
ritis may show ataxia, but there will invariably be found evidences of 
paralysis or paresis in the form of disability and wasting of the lower 
extremities. Then the finding of an etiological element in the form of 
alcohol or acute infectious disease, such as diphtheria, or the presence 
of diabetes, will aid materially in differentiation ; and last, but not least, 
the blood and spinal fluid examinations will settle the diagnosis. 

Clinical Varieties. — The usual types of tabes having been described, 
there remain to be mentioned certain varieties of tabes which are rarely 
seen, but must be recognized. 

First, there is the bulbar type, in which cranial nerves are in- 
volved early. The subject of this variety of tabes may be a sufferer from 
laryngeal or pharyngeal crises coming on at irregular inteivals. Some- 
what later ocular palsies and optic atrophy make their appearance. 
Indeed, optic atrophy may for a long time be the only symptom. Sooner 
or later other symptoms may become associated with the optic atrophy, 
but rarely do cord symptoms appear, and certainly ataxia is exceptional 
in this type of tabes. There are cases with trigeminus neuralgia, that 
is, those in which the sharp shooting pains occur in the face. In these 
cases also anesthesia and analgesia seem to be limited to the facial 
territory. 

Then there is a so-called cervical type of tabes in which the disease 
affects principally the upper part of the body: there is extreme ataxia 
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in the arms and there are pains radiating into the territory supplied 
by the segments of the cervical cord. In these cases also the triceps 
and supinator reflexes are absent, while the deep tendon reflexes of 
the lower extremities may still be present. In addition there are pres- 
ent the usual ocular phenomena of tabes, such as Argyll Robertson pupil 
and perhaps diplopia or ptosis, but the sphincters may be found intact. 
Another type of the disease is represented by superior tabes, in which 
there are both bulbar phenomena and cervical cord symptoms. A 'type 
which is rare and consequently seldom recognized is the conus and caudal 
type of tabes. In this last variety the symptoms are confined to the 
small territory supplied by the conus proper; we may thus have lim- 
ited anesthesia in the region of the perineum, sphincter disturbances, 
trophic changes, etc., but no symptoms from dorsal or lumbar cord 
involvement. 

The variety described as juvenile tabes is tabes occurring in the 
young. The patients are between 6 and 25 years of age and the off- 
spring of syphilitic parents. The symptomatology does not differ ma- 
terially from that of the acquired form of tabes in the adult. It has 
been noted, however, that many cases begin with urinary troubles, some 
with lightning-pains, and few with blindness due to optic atrophy. 
Though gastric and intestinal crises are relatively common in this va- 
riety of tabes, ataxia is usually slight and tardy in appearing, while 
marked ataxia is exceedingly rare. 

To further elucidate some of the clinical varieties of tabes the 
writer will incorporate here the histories of two clinical cases, one a 
case of superior tabes, the other one of juvenile tabes. 

Case XL — Case of Superior Tabes: The patient, a married peddler, 
entered Cook County Hospital for the relief of pains. His health his- 
tory was negative as to visceral disease, but he admits a syphilitic in- 
fection in 1888, for which he was treated with mercury during an entire 
year. Habits were irregular: until recently he smoked and drank alco- 
holics excessively. The beginning of the present trouble is dated six 
years ago, when he developed sharp, shooting pains, at first under the 
right scapula, later under the left shoulder blade. The pains came in 
bouts, were cutting and of momentary duration with irregular inter- 
missions; each attack consisted of a series of lancinating pains with 
irregular pauses between them, and lasted from hours to days. In addi- 
tion, there were spells of vomiting accompanied by excruciating pains, 
corresponding to what is known as gastric crises. While up* to a few 
months ago there were periods of complete freedom from attacks, the 
latter have become more frequent and more severe. The pains now 
radiate in all directions, upward and downward, affecting arm and fin- 
gers, as well as legs and toes. During the last few months the patient 
also experienced pain in the left half of the face in front of the ear, 
which pains shoot downward from the vertex of the head to the point 
of the chin. There are similar attacks of pain in the epigastric region, 
lasting a few hours, and accompanied by vomiting. The patient is 
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constipated and suffers from urinary difficulties, retention and incon- 
tinence. About two years ago ocular palsies 'were noted in the left eye 
and, at the same time, failure of vision became apparent. With the 
eye symptoms there appeared certain paresthesias described as peculiar 
sensations of heaviness and numbness in the left half of the face ; there 
was also some weakness of the muscles of mastication on the same side. 

Examination. — The patient is fairly well-nourished; the viscera are 
normal. A left-sided ocular ptosis and left external rectus paralysis are 
in evidence. The pupils, rather small and slightly irregular in outline, 
are of the Argyll Robertson type. There is a bilateral beginning 
optic atrophy. The teeth are absent on the left side, the patient having 
lost them about two years ago. He states that when his left molars 
began to loosen he had no difficulty in extracting them with the fingers ; 
that the upper teeth had also become loosened, but eventually tightened 
and now appear crowded \ipon each other. The entire process was 
painless. His hearing is reduced in the left ear. 

Reflexe ^. — The superficial reflexes are easily elicited. The deep re- 
flexes appear normal in the upper extremities. The knee-jerks are 
brisk, the left slightly in excess of the right; Achilles tendon gives 
good response bilate^all3^ Masseter jerk is present, but the McCarthy 
reflex is absent on the left side and also the left scapulohumeral reflex. 

Coordination . — There is no incoordination in the upper extremities. 
Romberg ^s sign is absent; there is no distinct ataxia of movement, 
except a slight degree, which becomes noticeable when the patient hops 
on one foot. 

Sensation . — There is a slight reduction of tactile sensation on the 
left side at about the level of the nipple, extending circularly around 
half of the body. There are present left ulnar analgesia and right ulnar 
hypalgesia. Reduction of the pain sense is present in the left half of 
the face : pin pricks are not perceived as keenly as on the opposite side. 
In addition to the subjective feeling of numbness and heaviness in the 
left half of the face there is hypersensitiveness to cold, but heat can 
be differentiated from cold. There are no sensory anomalies in the 
buccal mucous membrane ; and taste is not impaired. Muscle and joint 
sense in both upper and lower extremities seem perfectly normal. 

Summary . — Lancinating pains, Argyll Robertson pupils, primary 
progressive optic atrophy, paresthesia in face, falling out of teeth, ocular 
palsies, bladder disturbances — constitute a group of symptoms suffi- 
cient to establish the diagnosis of tabes. Interesting is the fact that 
almost all the spinal deep reflexes were preserved, and coordination was 
practically unimpaired. The symptoms making the diagnosis certain 
were mostly found in the head and face. The case is typical of what is 
called “superior tabes." 

In order to acquaint the reader with the picture of what the writer 
considers a typical case of juvenMe tabes, the history, in part, of a case 
which tho writer reported in the Journal of Nervous and Mental Dis- 
eases, 1904, is here presented: 
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Cash XII. — Case of Juvenile Tabes: The patient, 25 years of age, 
single, was a telegraph operator until about four years before this 
examination. 

Family History . — Father died of some lung trouble at 47 j mother, 
of tabes at 57 ; one brother, of juvenile general paresis at 20 ; one sister, 
of interstitial neurosyphilis, gummatous meningitis and hemiplegia 
at 29. 

Health History . — ^Patient was horn at full terra in normal fabori 
When about two or three months old, he is said to have had moist papules 
around the anal margin and rhagades about the oral ring. At the age 
of four months he had a generalized eruption. He had measles at about 
six years, and typhoid fever eight years ago. At fifteen he had what 
he calls “shingles,’* a vesicular eruption. When about five years old, 
and up to his tenth year, he suffered from enuresis nocturna and diurna. 
After this there developed difficulty in emptying the urinary bladder, 
slight at first, but more aggravated later. 

Habits . — ^Por two years, up to quite recently, he was a heavy drinker. 
For the past four months he has been a total abstainer from alcoholics. 

He has never sustained any injuries. 

Present Illness . — ^In 1896, he accidentally discovered that his right 
eye was totally blind. Shortly thereafter vision began to fail in the 
left eye, and during the last year and a half he has been completely 
amaurotic. About five years ago he developed characteristic lightning- 
like pains in the lower extremities. They were very severe at first, and 
each attack would last from two to three days, with slight remissions. 
At the present time he is only infrequently annoyed by these pains, 
and they have lost their former severity. A peculiar numbness and 
tingling in the lower extremities appeared soon after the shooting pains 
had begun. Added to this there was a feeling as though he were walking 
on rubber. Quite recently he experienced pains which began in the 
hypochondriac region and extended almost circularly to the spine, 
and V which gave him the sensation of a band tightening about his body. 

Status PrcBsens . — General appearance rather youthful, beardless and 
feminine. No asymmetry of face and skull. Radiating from each cor- 
ner of his mouth are the silvery white lines typical of inherited syph- 
ilis. The teeth are well formed and there is an abundance of pubic 
hair, but the testicles are infantile in size. Heart and lungs are normal ; 
the pulse is regular. The abdominal viscera are normal. Bony de- 
formities and peripheral arteriosclerosis are absent; the superficial in- 
guinal glands are slightly enlarged, but no epitroehlear or cervical glands 
can be felt. There are no visible sears on the trunk, but at the anal 
margin are distinct radiating lines, probably scars of former condylo- 
mata. There is a perforation of the nasal septum. 

Eyes . — ^As long ago as 1900 there was complete optic atrophy in both 
eyes. Vision of the right eye, hand movements ; of the left, 5-200. Fields 
of vision showed marked contraction for white, with doubtful color 
perception. 

At the present time there is a slight dropping of the left upper eye- 
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lid and paresis of the left internal rectus ; the eye does not rotate beyond 
the middle line wheA the patient looks to the right. When this oculo- 
motor paresis first occurred is unknown — but evidently after he became 
completely blind, or diplopia would have been noticed. Both pupils 
are widely dilated, the left a trifle more so than the right ; neither re- 
sponds to light or to accommodation. The blindness is so complete 
that not even light can be distinguished from darkness. Both optic 
nerves present a snowy white appearance with distinct definition, and 
almost total disappearance of the vessels. 

Muscular Weakness, — With the exception of the above-mentioned 
partial paresis of the motor oculi, no muscular weakness can be detected ; 
and there is no tremor in fingers and hands. 

Sensation, — Slight paresthesia, lightning pains and girdle sensation 
are complained of. 

Ohjective, — 'Tactile; pain and temperature senses are intact, except 
that in a few isolated spots on the anterior surface of the legs a pin 
prick is first noticed as a touch, and a little later as an intense and 
prolonged pain. Firm pressure of the right testicle causes a sickening 
pain ; pressure of the left is first felt us touch ; a little later the patient 
cries out from pain. The sense of position is unimpaired in the hands ; 
in the toes of the right foot flexion is mistaken for extension; and 
he is entirely unable to indicate the position of his left toes. Osteo- 
scnsibility is greatly reduced, according to Egger ’s tuning-fork test. 

Coordination, — ^Ataxia of station and of motion, already noticed by 
the ophthalmologist in 1899, is well marked. Though not extreme, it 
can bo readily elicited by the heel-to-knee test. In the upper extremities 
the ataxia is less marked on the right than on the left side. 

Under this heading might also be mentioned a peculiar ataxia of the 
tongue and facial muscles. When the patient protrudes the tongue 
there is a constant forward and backward swaying of the tongue, re- 
sembling somewhat the lateral swing of a pendulum. It is coarse, and 
dissimilar to any tremors previously seen by the writer. 

The facial muscles show a peculiar quiver when in action; this is 
an ataxia of facial and tongue muscles. 

Reflexes, — Abdominal and plantar reflexes are normal ; the cremaster 
cannot be obtained on either side. McCarthy's supra-orbital reflex is 
I)resent. Deep reflexes are absent. 

Sphincters. — ^While the patient suffered from incontinence of urine 
up to his tenth year, he can now hold his urine very well, in fact, too 
well. He has great difficulty in emptying his bladder. Constipation 
is obstinate. 

Psychic Functions, — The intellect is not impaired. lie is a good 
arithmetician, reasons well, and attends to his business without mis- 
takes. His usual cheerful disposition has remained unchanged. Al- 
though of late he finds fault with his memory, no sign of psychic de- 
terioration is discernible. About four months ago a peculiar speech 
disorder developed, which has the attributes of both the paretic and 
scanning speech, and which is very difficult to describe. When asked 
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to repeat the usual paradigmata, “Peter Piper, “ etc., “Round a rugged 
rock,” etc., he shows some degree of syllable slurring. But in con- 
versation he seems rather to scan his words and leaves out no syllables. 
In the absence of any, even the slightest, psychic alterations, the writer 
is led to attribute this speech disturbance to the lingual and facial 
ataxia mentioned above. 

April 8, 1904: Patient was suddenly taken ill with symptoms of 
acute cold. Two days later he developed a right lobar pneumonia and 
was transferred to Wesley Hospital. During his entire illness the tem- 
perature did not rise above 102.4° P. (39.1° C.), but he was delirious 
most of the time and had to be kept in restraint. There was an un- 
eventful recovery, and the patient left the hospital on April 24th. Sub- 
sequently, when visited at his house one week later, patient was in 
excellent spirits. He said his nerves were steady and he felt strong and 
well. His demeanor was rather quiet, as were also his facial mus- 
cles. The twitching previously observed was reduced to a minimum 
and even the left-sid^ ptosis previously noted was ill defined. The 
tongue was less tremulous than it had been before his acute sickness, 
and his speech was almost normal. An improvement in the nervous 
symptoms of patients affected with chronic nervous disease has often 
been observed after the subsidence of a complicating acute infectious 
disease. 

Simple enumeration of the symptoms leaves no doubt of the diagno- 
sis of juvenile tabes, to wit: loss of deep reflexes, ataxia, rigid and un- 
equal pupils, primary progressive optic atrophy, ptosis, lightning pains, 
bladder disturbances, girdle sensation, paresthesia. One must bear in 
mind, however, the two disorders for which juvenile tabes has so often 
been mistaken: Friedreich^ s ataxia and cerebrospinal lues. 

Friedreich’s ataxia, according to Charcot’s beautiful lecture, may 
be clinically thought of as a combination of tabes and multiple sclerosis. 
In this disease there is the hereditary and family element, the ataxia 
is cerebellar in type and occurs both at rest and in motion ; there is a 
chorea-like oscillation of head and trunk ; the upper extremities are early 
involved; knee jerks are lost late; bladder disturbance is rare. There 
are no lancinating pains; sensory disturbances, if present at all, are 
slight; there is scanning speech, nystagmus, scoliosis, club-foot, paresis 
in the peroneal region, vertigo and some disturbance of intelligence ; no 
amaurosis, optic atrophy, or Argyll Robertson pupil. It will be ob- 
served that neither this description, nor that of others, shows any simi- 
larities with this case. 

As for cerebrospinal lues, it is certainly possible for that disease 
to assume the mask of tabes until discovered on the postmortem table; 
or syphilis and tabes may both be present. Anatomical findings of syph- 
ilis of the central nervous system in patients who, during life, pre- 
sented a typical picture of taboparesis, have been described. There is 
even difficulty in the correct anatomical interpretation of sclerosis of 
the posterior columns where luetic spinal meningitis is also present. 

To sum up, we have an uncomplicated case of juvenile tabes in 
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\\ hich syphilis is provjen m. all the relatives. The patient himself has 
{he mark of syphilis oh his person, however mild the disease may have 
been. The postmortem examination of this case showed the typical 
li'sions of tabes. 

Treatment. — ^Prophylaxis. — Our greatest hope in the prevention of 
parenchymatous neurosyphilis lies in an adequate handling of the in- 
iVetion in its early inception. To this end those who see syphilis in its 
r arly manifestations, namely, the genito-urinary surgeon and dermatolo- 
gist, should possess a fair knowledge of the course of neurosyi)hilis. 
Sy])hilologists are now in favor of lumbar puncture being made on j)a- 
tients when they first present themselves for examination at c(‘rtain inter- 
vals during the course, and certainly at the conclusion of treatment. A 
|)atieiit may have become free from subjective discomfort and consider 
himself cured, when in reality he has not received adequate treatment, 
lor the spinal fluid may still reveal lymphocytosis, an increase in globulin 
content and? a strongly positive Wassermann reaction. Again, the 
examination of the spinal fluid may reveal a latent syphilitic infection, 
which if unrecognized, may be permitted to remain in the body 
for years until a^vakened to its existence by the apparently sudden devel- 
oi)ment of symptoms of tabes or paresis. Of course, when clinical symp- 
toms have become sufliciently marked for a diagnosis to be made, then 
the damage to nerve-structures may have become irreparable. Not only 
has the physician a duty to perform in the matter of proj)hylaxis of par- 
enchymatous neurosyphilis, but much depends also on individual prophy- 
laxis. There are those Avho have never learned to live according to the 
rides of hygiene, whose entire life consists of a series of debauches. No 
wonder that such persons develop tahes or general paresis, once they 
have become infected with syphilis. Tf Edinger’s theory is correct — 
that those portions of the nervous system which are used excessively are 
the ones to be affected — then the logical inference would be to spare the 
parts subjected to the greatest strain. This should be attempted by the 
avoidance of excessive walking, running, or forced marches; also by the 
avoidance of excessive sexual indulgence. In addition, poisons having 
a tendency to undermine the nervous system, as alcohol and tobacco, 
must be strenuously avoided. The individual who has once acquired 
syphilis must consider himself a patient during the rest of his natural 
life. The physician is not only obliged to treat his early and late symp- 
toms, but must also be on the alert for the first signs of iiarenchymatous 
syphilis of the nervous system, of which tabes is the principal represen- 
tative. Not rarely patients have received treatment only until the 
blood Wassermann was made negative, wdthout regard to the existence 
oF symptoms in the nervous system, as revealed by clinical signs and cor- 
roborated by a positive spinal fluid Wassermann, ordered perhaps by 
^he next physician. The best prophylaxis of tabes seems to be the thor- 
ough and prolonged treatment of syphilis, frequently controlled by blood 
and spinal fluid tests. 
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What is the principal object in the treatment of tabes? General > 
speaking, the retardation or arrest of the disease as a whole. Knowh:*^' 
that tabes in some instances has a natural tendency to become arrest el, 
either temporarily or permanently, we shall be rather conservative in 
the correct evaluation of any new method of treatment. 

Until recently, however, the physician’s attitude was only that of a 
critic and skeptic. It is not so long ago that the physician ^thought 
his entire duty was done when he told his patient, after a pains- 
taking examination, that the disease is called locomotor ataxia and is in- 
curable. Until a few years ago tabetic patients were kept in our 
general hospitals long enough to be diagnosed and presented to medical 
students for clinical demonstration ; then they were either sent home or 
to the infirmary. All this has changed ; to-day we not only diagnose tlic 
disease, but we also treat the patient. 

The treatment may be conveniently discussed under the headings of 
(1) causal treatment, (2) symptomatic treatment, (3) mechanical treat- 
ment and reeducation treatment, (4) general plan of treatment. 

(1) Causal Therapy. — The real causative factor of tabes is sypli- 
ilis, but until recently neurologists were not agreed as to the advis- 
ability of giving antisyphilitic treatment in cases of tabes. However, 
even before the Wassermann era and prior to the finding of the spiro- 
chetes in the cord by Noguchi there were men like Erb and others with 
wide experience in neurosyphilis who advised the usual antispecific treat- 
ment. At the present time, when there is no more talk of metasyphilis 
or parasyphilis, and when almost every sophomore speaks of parenchym- 
atous syphilis of the nervous system, there is no excuse for with- 
holding antisyphilitic treatment from a case of tabes. Of course, there 
are contra-indications for the administration of the causal treatment; 
cachectic patients and those suffering from advanced arteriosclerotic 
and nephritic changes are not fit subjects for the intensive treatment 
by means of mercury and salvarsan. In the writer’s opinion, every case 
of tabes should be given an opportunity to receive the possible benefits 
from the modern treatment of parenchymatous syphilis. 

The drugs utilized in the treatment of tabes are: (a) iodids, (h) 
mercury in its various forms, and (c) salvarsan and its equivalents. 

(a) Iodids . — Few modern authors continue to advise the use of iodids 
in the treatment of tabes. The writer has learned to regard the iodids 
as a drug which deranges the patient’s digestion, thus reducing his 
vitality without adequate compensation in the way of benefit for liis 
disease. Its use, therefore, in therapy of tabes has been practically 
discarded by the writer, who retains it only for that group of cas(*s 
belonging to the exudative type of the disease, in which doses of from 
15 grains (1.0 gram) to 1 dram (4.0 grams) are given three times daily 
after meals. 

(h) Mercury . — The administration of mercury not only in so-icalled 
tonic doses, as advised by the older writers, but in massive doses. Hit" 
same as for interstitial syphilis, has become a recognized form of trcMt- 
ing tabes. It is given either alone or in conjunction with salvarsjin. 
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Directions for its proppr administration will be found under Treatment 
of neurosypbilis (pages 124--125). 

(c) Salvarsan. — Patients are given salvarsaii intravenously, either 
»iU)ne or in combination with mercurial ointment, rubbed into the body, 
or mercurial injections are administered intramuscularly. The salvarsan 
or one of its equivalents is injected intravenously once a week, wliile 
the mercury rubs are used nightly. A series of a dozen treatments may 
Ik* followed by a three weeks’ rest; then another such series may be 
introduced. After six treatments the spinal fluid and blood should be 
examined for Wassermann. The intravenous salvarsan and mercury 
treatment may be of great value and perfectly adequate. Symptoms 
are relieved and the patient may show general imfirovement. Th(*re 
are many patients, however, who have been given dozens of inject ions 
with only indifferent or no results. Such cases should be given the ben- 
efit of intraspinal injections according to Swift -Ellis. The writer has 
seen beneficial results from this method b(*yond his most sanguine 
expectations,* which were denied him by the simpler therapy. Patients 
who suffered from excruciating pains and most atrocious attacks of 
gastric crises were relieved by intraspinal injections, after fifty or 
more intravenous injections failed to produce any apiireciable effect 
either on the clinical symptoms or on the serological picture. Of course, 
the writer is far from deluding himself into the belief that he has 
found a curative remedy in autoserosalvarsan spinal injections, but be- 
lieves it to be the best causal therapy for many forms of tabes. The 
utmost we can possibly hope for is relief from the distres.sing symp- 
toms and an arrest of the progress of the disease. The technic of the 
Swift-Ellis treatment has already been described, and the reader is re- 
ferred to the section on Treatment of neurosyjihilis (p. 120). Here it 
IS sufficient to emphasize its therapeutic value and to enumerate the 
several methods of treatment. 

(2) Symptomatic Treatment. — Perhaps the symptoms demanding 
relief most urgently are the lancinating pains. They may be severe and 
resistive to any form of therapy except morphin; but this should be 
reserved as a last resort. * In a disease in which pains are apt to recur 
so frequently the administration of morphin means the certain 
creation of the morphin habit, which, in many resjiects, is wor.se 
than the disease itself. We should, therefore, endeavor to give relief 
by means of the various coal-tar derivatives, such as phenacetin, anti- 
pyrin, acetanilid, pyramidon, aspirin, either singly or in combination. 
The hypnotics, sulphonal, veronal or luminal, may be administered 
'vith analgesics. For the pains prolonged warm baths (98®-102®P.) 
(36.7°'-39° C.) 'have been recommended, also the application of dry 
cups to the spine and the actual cautery. In a few instances the author 
has seen relief from pains and gastric crises by the administration either 
hypodermically or by mouth of 10 minims (0.6 c.c.) of the 1:1000 
solution of adrenalin, repeated every 2-3 hours. Sicard and Tjemoyez 
have treated tabetic pains by means of intravenous injections of adrena- 
hn, giving one-half mgm. of adrenalin in 10 c.c. of serum. They report 
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complete cessation of pains within one-half to two hours. The use i f 
morphin is permissible only when the patient resists all other treatmei i 
and exhaustion from excessive pain is threatened. It must always I f; 
remembered that he who leaves a hypodermic syringe with a patient hi s 
thereby made him a morphin habitue. If any morphin is to be admiii- 
istered, it must be given by the physician and only when absolutely ri - 
quired. , 

Gastric crisis is a symptom which calls loudly for symptomatic r(‘. 
lief. Patients vomit for days and come near the verge of collapse unlexs 
relieved. The problem is how to check the attack without having redress 
to morphin. One may try oxalate of cerium in doses of 5-10 grains 
(0.324-0.65 gram), or 10 minims (0.6 c.c.) of adrenalin (1: 1000) may 
be given a trial. In quite a few cases the author has seen relief ensue 
after two or three doses of adrenalin one hour apart. No rational ex- 
planation is attempted for this phenomenon, but the more extensive use 
of adrenalin in gastric crisis is urged. During the continuance of a 
gastric crisis the stomach will not retain food, and it becomes necessary 
to resort to rectal feeding. 

For the vesical crises morphin may have to be injected, especially 
in the beginning. After this, Collins prescribes a mixture of chloral 
hydrate, fluidextract of belladonna, and fluidextract of hydrastis in 
the usual doses. 

Laryngeal crises are usually relieved by the inhalation of chloro- 
form, which must not be carried to the point of complete narcosis. In 
the majority of cases morphin becomes necessary, and absolute quiet is a 
measure automatically adopted by the patient. 

Retention and incontinence of urine must be treated by regular 
catheterization and washing out of the bladder with weak boric acid or 
permanganate of potash solutions, Urotropin in 15-grain (1.0 gram) 
doses is given three times daily and also a mixture containing bella- 
donna with fluidextract of hydrastis or ergot. R. Stintzing recom- 
mends galvanization of the bladder through the abdominal walls in the 
following way: One large electrode. 6-12 cm., should be placed above 
the symphysis, and the other electrode of half the size and with a con- 
cavity should be so placed that it fits up close beneath the public arcli ; 
then a current of from ten t(» twenty milliamperes should be allowed to 
flow through from three to five minutes. 

Blindness caused by optic atrophy is unfortunately one of the symi)- 
toms least amenable to any sort of treatment. However, for patients 
with only partial blindness it has been the author’s custom to resort 1o 
the most vigorous combined salvarsan and mercury treatment. If 
after two months of such treatment there is neither improvement nor 
aggravation of symptoms, the mercury is discontinued and a course of 
intravenous-intraspinal (Swift-Ellis) injections of salvarsan or iis 
equivalents is begun. The patient receives one dozen injections ot 
intervals of ten days between each. In addition, the methodical a<i- 



TABES 175 

iiiinistratioii of strychnin nitrate hypodermatieally is begun, in doses of 
jrrain 1/30 (0.002 grto);' increased to grain 1/20 (O^OOS gram), twice 
daily. This treatment may be continued for months. While continuing • 
the administration of strychnia, the Swift-Ellis courses of treatment, 

. insisting of one dozen injections, are repeated, with intervals of three 
months between each course. Those who are treated at home and who 
liave no nurse at their disposal are given strychnin sulphate grain 1/20 
(0.003 gram) by mouth, which dose is gradually increased to grain 1/12 
(0.005 gram) of strychnin sulphate three times daily. It is surprising 
what large doses of strychnia can be tolerated by patients, provided 
the doses are increased gradually. From the treatment outlined the 
writer has seen arrest of the blindness which he is loath to attribute to 
spontaneity, though it must be admitted that there is no positive proof 
to that effect. On the other hand, some cases go on toward inevitable 
blindness, regardless of what treatment is pursued. Optic atrophy blind- 
ness is perhaps the saddest lot of the tabetic. It cannot be denied, 
however, that while this is hard to bean, yet the tabetic who develops 
optic atrophy early in his disease seems thereby to remain immune from 
tlie many disagreeable spinal symptoms of tabes. There is no satis- 
factory explanation for this phenomenon, but the fact is indisputable. 

Bed-sores arc much more easily prevented than cured. Every possi- 
ble precaution should be taken toward that end. The parts which are 
subjected to continual pressure should be well padded and the skin and 
subcutaneous tissues must be kepi clean by daily cleansing baths and 
frequent sponging with bold water and alcohol. Immediately after 
bowel movements and after each urination the parts should receive care- 
ful attention, as bed-sores are mostly found on portions of the skin 
which have beei\ allowed to come in contact Avith the excretions. When 
bed-sores have already formed, they must be treated by strictly sur- 
gical means. The same applies to perforating ulcers of the foot. 

Regarding the arthropathies and osteopathies^ orthopedic measures 
will find their useful application in these and the other trophic dis- 
orders of tabes. 

(3) Mechanical or Physical Therapy. — The measures includecl un- 
der this heading are hydrotherapy, electrotherapy, operative procedures, 
and FrenkePs reeducation methods for ataxia. 

(a) Hydrotherapy. — Tabetics occasionally derive much benefit from 
hydriatic measures when applied to suit the individual case. The effects 
are both tonic and symptomatic. Individuals who have lost weight and 
who suffer from insomnia due to pain may receive great benefit from 
a course of systematic hydrotherapy. This may be obtained in many 
European and American watering places, whence tabetics return in 
better health, partly because of the complete freedom from worry and 
work and partly because of the beneficial effects of the treatment. Local 
hydriatic measures are applied for the relief of tabetic pains and 
also for the urinary disturbances. As patients are usually referred 
for such therapy to hydrotherapeutic establishments, it is unnecessarv 
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to go over details which are generally arranged by the hydrothera 
peutist in charge of the institution. 

(6) Electrotherapy . — The value of electricity in the treatment oi ‘ 
tabes is differently estimated by various authorities. It is true thal 
formerly electricity was accorded an important place in the treatment 
of tabes. Some authors in Europe and America have lauded it to the 
skies, while others denied it any therapeutic virtue. There are those 
who believe that the benefits, if there are any, are caused purely by 
suggestion, and cite as proof the statement, that any new or un- 
usual method of treatment appeals favorably to a tabetic. Whatever 
may be the explanation, the fact remains that some tabetics appear 
to benefit by the galvanic current applied to the spine and given either 
with the labile or stabile electrode. The writer believes too much space 
is usually devoted to a description of the exact application of the cur- 
rent to the spine; he has found it beneficial to apply as much current 
as the patient can comfortably stand — one sponge electrode over the 
cervical, the other over the sacral end of the spine. As the efficacy 
of this treatment may be entirely due to the psychical effects, the patient 
should at least be made to feel some pain where the current is applied. 

The paresthesia of tabes has in many instances been relieved by the 
application of the faradic brush. 

Massage is used in conjunction with electricity so as to maintain mus- 
cular tone and thus improve the general health of tabetics who are 
unable to move about. 

Though neurologists generally have somewhat neglected physical 
therapy and especially electrotherapy in tabes, general practitioners have 
been too sanguine in their expectations and have thus led patients to 
neglect more rational means of treatment. There is no doubt, how- 
ever, that the judicious application of electricity is helpful in tabes. 

(c) Operative lielief of Gastric Crises . — Section of the posterior roots 
— posterior rhizotomy — was first suggested by Forster, in 1908, on the 
theory that the severe gastric pains in the attacks were caused by irri- 
tation of the cell-bodies of the sensory sympathetic fibers of the stomach. 
These pass from the celiac plexus in the great splanchnic nerve to the 
cord through certain of the posterior roots. If this view is granted, 
the crises should cease after the sensory pathway from the stomach 
has been intercepted by the severance of the posterior roots involved. 
The first operation of this kind was performed, in 1908, by Kiittncr 
upon one of Forster’s patients. The sixth to the tenth posterior thoracic 
roots were sectioned and the pain and vomiting ceased. Since then 
the operation has been done repeatedly with varying degrees of suc- 
cess. About half of the operated cases have been either partially or en- 
tirely relieved of the unbearable pain and incessant vomiting. Frazier, 
in “Surgery of the Spine and Spinal Cord,” after discussing the vari- 
ous surgical methods introduced for the relief of gastric crises, gives 
an excellent summary, a part of which is herewith quoted as representa- 
tive of the latest thought on the subject. He says : 
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“With or without a positive Wassennann reaction every case with- 
out exception should te given vigorous antisyphilitic treatment before 
the question of operation should be dreamed of. In the event of failure 
10 relieve suffering, what then? Alcoholic injections are in the de- 
velopmental stage and cannot now be endorsed. Beginning with periph- 
eral procedures, Jaboulay’s operation, stretching of the solar plexus, a 
fanciful idea, does not deserve consideration because of inevitable re- 
eurrence. Franke’s extraction of the intercostal nerves, through an 
(‘xtraspinal operation, has been attended with a high mortality. It is 
a hazardous and crude undertaking which may carry away both anterior 
and posterior roots and tear the dura. Recurrence is the rule and the 
longest period of relief eleven months. Approaching the cord, there 
comes for consideration the extradural gangliectomy of Sieard and 
Dcsmarest, an operation applicable only to lesions of the thoracic re- 
gion without sufficient clinical application to warrant endorsement. 
Theoretically, ligation of the anterior and posterior roots, proposed b> 
Sauve and Tinel in 11)13, appears to me .as merilorious. The op(‘ration 
has not been tried and essentially differs in no respect from division 
of the posterior roots. Either intradural or extradural rhizotomy, pref- 
(*rably the former, is in the judgment of the writer the operation of 
choice. If undertaken at all, one should not wait until the patient is 
physically unfit as an operative subiect, and at least as many roots 
as are represented in the area of hyperesthesia should be divided, usu- 
ally five or six. If there be an extension of the crises beyond the original 
zone, two or three more roots may be divided at a second ojicration. 
A fair appraisal of the results of intradural rhizotomy may be expressed 
in these terms: two in fen ernes cured, four in ten improved, one in ten 
unimproved, and one in ten die.*^ 

{d) Reeducation of Ataxic Patients — FrenkeVs Method. — This 
method aims to treat one symptom only, namely ataxia, and does not 
claim to exert an influence over the entire course of the disease. For- 
tunately not all tabetics become ataxic, hut those who become dependent 
upon crutches or the support of attendants, and are, toward the last, bed- 
ri(l<lcn, deserve our commiseration. Tlie reeducation method is a great 
boon to such patients, for by such means many of them have again 
become able to enjoy the pleasures of life after liaving been invalids 
confined to their beds. 

In 1889, Frenkel elaborated his system designed to reestablish co- 
ordinated movements in tabes patients, lie bi‘gan with an extensive 
f'tudy of the true nature of ataxia and hypotonia winch was followed 
by therapeutic hints. The essentials of his treatment, scattered in vari- 
ous publications, subsequently appeared in one volume, translated into 
English, in 1902, under “Tabetic Ataxia.'' The book is worthy of 
perusal by all those who are concerned with the treatment of tabetic 
ataxia, and the following directions are largely abstracted from it. 
Erenkel’s exercises have the merit of being simple and adaptable to 

die needs of various degrees of ataxia. Though he devised a number 
VOL. X.— 12. 
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of apparatus, many of the exercises can be carried out without then 
Essentially these exercises are directed to the redevelopment of correc 
coordination in the upper and lower extremities. It is a system of “cere • 
bral gymnastics,” rather than one of “gymnastics by force,” as Frenkc 
characterizes Leyden and Goldscheider^s somewhat similar exercises. 

Frenkel’s procedure consists in teaching the tabetic to perform ex 
act and methodical movements requiring skill, not force. In the begin 
ning the movements are simple and elementary and, as the patient ac- 
quires efficiency, they become more complicated. The exercises ar<' 
best done under the direct supervision of a physician or a specially 
trained attendant, for method and system are essential to success. 

As in other methods of treatment, there are indications and contra- 
indications. Generally speaking, this treatment is indicated when- 
ever ataxia appears early and develops rather slowly, provided the pa- 
tient has not entirely lost his deep sensibility. The contra-indications 
apply to those cases in which the individual has become weak and 
cachectic, or suffers from frequent attacks of gastric crises. Those suf- 
fering from the acute and subacute forms of tabes are not fit subjects 
for Frenkel’s exercises; neither are the patients suffering from trophic 
changes of bones and joints, and thus liable to spontaneous fractures. 
Likewise, those affected with optic atrophy, which latter condition ap- 
pears to retard the approach of ataxia, are usually excluded from the 
exercises. The work is best carried out under supervision and in groups 
of three to five patients. 

The patient is encouraged to practice those movements, motions and 
steps in which he is particularly deficient. By persevering in these 
exercises many a bedridden patient has again learned to walk. 

The exercises are of two classes, those performed in bed and those 
performed out of bed. depending upon the patient’s disability. The 
following is quoted from Church and Petersen, who have made a concise 
resume in English of Frenkel’s exercises for tabes: 

“In bed, the patient is called upon to flex, extend, abduct, and 
adduct each leg separately and then, both simultaneously. The knees 
and hips are likewise exercised. The patient is asked to place the heel 
of one foot on the big toe of the other foot. Place heel upon knee ot 
the other leg and then slowly travel along the ridge of the tibia toward 
the ankle. Exercises are made alternately, first with one leg, then with 
the other, with open and with closed eyes. These exercises are attempted 
over and over again, with frequent rests. Patient is encouraged to 
persevere until he succeeds. 

“The exercises are repeated twice a day, a half hour in the morning 
and again a half hour in the afternoon. 

“1. Patient is placed with his back to a chair, heels together, then 
seats himself slowly in the chair, and is then made to rise in the same 
careful manner. No cane is used. If patient cannot stand, an attendant 
is placed on either side to support him if necessary. 

“2. One leg is placed at an ordinary walking step in front of the 
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other and then placed with great exactness back into its original posi- 
tion. Same exercise* is then performed with other leg. The patient, 
it’ necessary, supports himself by a cane or otherwise. 

“3. Walks three paces slowly and with precision. 

‘*4. Rest in standing position, one foot before the other; with arms 
placed akimbo, he flexes his knees and slowly rai.ses himself again. 

'‘5. Patient, as in exercise number 2, advances one foot, then re- 
turns it to its original position, and then places it one step behind 
the other. This exercise is usually a very difficult one, requiring, as 
it does, a great deal of balancing power. 

‘'6. Walk twenty steps, as in exorcise number 3. 

“7. Number 2 performed without a cane. 

*'8. Stand without a cane, with feet placed together and hands on 
hips. 

“9. Stand without a cane, feet separated; various movements with 
the arms, grasping objects, forcing back outstretched hand of physi- 
eiari, etc. 

“10. Maintain same position as in number 9, flexing trunk for- 
ward, backward, to the right, and to the left. 

'‘11. Exercise number 9 with the feet together. 

“12. Exercise number 10 with feet together. 

“13. Walk along a painted line on the floor, patient supported by 
a cane. 

“14. Same without a cane. 

“Exercises for the fingers and arms are also employed, based on 
the above-mentioned principles. 

“These various exercises are to be progressively attempted and 
persevered in as coordinate strength improves. Tiiey may then be gone 
over again with closed eyes aided by a cane or assistant, then without 
aid. Fatigue, however, must be avoided. In advanced cases that have 
to roly on crutches, a tall ‘walking-frame^ or roller-crutch, such as is 
used for children, may be employed. This gives support under the 
arms and enables the patient to exercise the legs. Precise, delicate mo- 
tions with the fingers may also be developed in the same way.^^ 

(4) Plan op Tre,\tment. — Shall we inform a tabetic of the true 
nature of his malad.y? This is a question to be decided immediately 
after the diagnosis has been made. In the writer’s opinion it is best to 
explain to the patient that he suffers from an organic disease of the 
spinal cord which requires energetic and continuous treatment. It is 
immaterial to the purpose whether one names the disease or explains 
its causation — ^tlie only thing needful is to enlist the patient’s coopera- 
tion. This information may stqrtle the patient, but after the first few 
minutes he becomes reconciled to his fate and begins to ask questions 
about definite arrangements for treatment. Without a knowledge of 
the true condition, it can hardly be expected of any one to subject him- 
self to the expensive, tedious and often painful treatment required for 
the average .case of tabes. In an advanced case of tabes the patient 
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usually brings the diagnosis with him and is chiefly interested in the 
possibility of obtaining amelioration of his symptoms. 

In the treatment of this organic disease psychotherapy is by n(>' 
means to be neglected. It is this neglect of the mental element in the* 
treatment of all forms of nervous disease, functional and organic, that 
is largely responsible for the rapid growth of the various “pathies.” 
If the quack knows nothing of scientific medicine and diagnosis, he is 
sufficiently acquainted with the psychic end of it to outdo the average 
practitioner. We must recognize facts as they are and not as they 
should be. What are the facts ? Tabetics need constant encouragement 
and optimistic suggestions; their spirits must be raised from the de- 
pressed moods into whieh they habitually sink. Maloney is correct when 
he makes the statement: “With equally extensive lesions the brave 
ataxic walks, the timorous is bedridden; a slight urinary disorder or a 
loss of sexual power may in one tabetic scarcely scratch the mental 
surface and in another produce intolerable disease ; one bears cheerfully 
slight dullness of hearing, which in another becomes an isolated deaf- 
ness. The mental influence varies also with the nature of the symp- 
toms.*' But this author is wrong when he speaks lightly of the entire 
drug-treatment of tabes, by saying: “The circumstances attending sal- 
varsan injections, together with that drug’s reputation, is responsible 
for much of the alleviation of pain, fatigue and depression which some- 
times follows its use; and this psychic effect is especially marked after 
the rubric which attends the intraspinal administration of salvar- 
sanized serum.” And, further, while it may be true that “neither the 
transient inhibition of the growth of the spirochetes nor the indis- 
criminate general excitation of the vegetative nervous system, exerted 
by the metallic substances which we now employ as antisyphilitic rem- 
edies, but the development and reenforcement of the natural human 
defense against the spirochete by well-directed stimulation of the vege- 
tative nervous system, with specific, unorganized, chemical substances, 
such as vaccines, will ultimately afford the cure for which we seek,” 
there is no likelihood that this will soon be realized. Indeed, it is doubt- 
ful if the line of therapy now followed will ever be changed to a radi- 
cally different one. There surely will be improvement and change of 
method, but the writer feels confident that we have not adopted an- 
other one of the numerous psyehotnerapeutic measures when we sub- 
jected our patients to the ordeal of intraspinal therapy. For this 
purpose there are many methods easier and less costly than the in- 
tensive mercurial and salvarsan treatment. 

Having made his viewpoint clear as to the need of optimism in the 
handling of tabetics, without allowing himself to be deluded into a be- 
lief that everything done for the patient is the result of psychotherapy, 
the writer will mention a few of the leading principles. 

All treatment must be supplemented by hygienic, dietetic, physical 
and disciplinary measures. Correct treatment no doubt has a tendency 
to prolong life; the sooner it is instituted the better for the patient. 
Early recognition means, that when a patient consults his physician for 
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ijiy ailmexit whatsoever, tab^s should.be thought of, especially wheu 

i here is a history of syphilis. ' 

The neglect of this rule is demonstrated daily when we see patients 
Nvlio have wasted time and money with genito-urinary surgeons, oph- 
ilialmologists, and general surgeons, for the treatment of diseases sup- 
posed to belong to their respective specialties. Many are the ones who 
have been operated for gall-stones, appendicitis and intussusception of 
the bowels when they were really suffering from gastric or intestinal 
(arises. In any case presenting vague symptoms and a doubtful diag- 
nosis it is our duty to insist upon a spinal fluid examination, the result 
of which may furnish not only diagnostic aid, but may also serve as an 
index to treatment. 

The question frequently asked by patients as to the necessity of 
a change of occupation leads to the following considerations: Gen- 
erally speaking, patients should not be permitted to become semi- 
in vaiids by being ordered to give up their occupation. Such advice is 
harmful, because idleness in tabes is conducive to introspection, hypo- 
chondriasis and constant brooding, all of which cause the patient en- 
ergies to fritter away, while those patients who are regularly occupied 
seem to faro better. Tabetic patients should be permitted to spend a 
portion of their time in business or professional work, the rest of the 
time being devoted to what may be called recreational treatment. This 
will consist at first in walking, driving, golfing; followed by the judi- 
cious application of hydrotherapy, electricity, massage and rest. In 
the writer’s opinion, sanatorium treatment is not to be recommended, 
except for those tabetics who cannot ' receive proper care at home 
and for those who have reached the last stages of the disease. As pa- 
tients are easily affected by even slight changes in temperature, a so- 
journ in a mild climate during the winter is beneficdal. 

Regarding the ddet, tea, coffee and stimulants are absolutely pro- 
hibited; a mixed diet of vegetables, fats, and proteids in proper pro- 
portion is the ideal one. The patient should rest in bed twelve out of 
the twenty-four hours. Ordinary exercise is good for the tabetic, but 
he must be warned against excessive fatigue. Sexual indulgence is 
either to he entirely prohibited or must be reduced to a minimum. No 
disease requires greater attention to the details of general hygiene, 
such as care of stomach and bowels and of the skin by baths. Those 
suffering from lack of appetite and deficiency of hydrochloric acid should 
be given stomachics with hydrochloric acid. 

For the nervousness and restlessness in tabes the author prescribes 
sodium bromi(i in moderate doses, 15 grains (1.0 gram) three times 
daily after meals. Strychnia, which has long enjoyed the reputation of 
being a good nerve-tonic, should not be prescribed in tabes, for it may 
(iiiuse hyperirritability and sleeplessness, as well as an increase of light- 
ning pains and irritation in the urogenital sphere. 

Prognosis. — The outlook as to life is good, provided the diagnosis 
bas been made early and proper measures have been instituted to 
combat the disease causally and to relieve symptoms as they occur. Of 
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course, there are types of the disease wjiich may properly be call d 
fulminant and whose tendency is to materially shorten life. Fortunat( > 
these are the exceptions. On the whole, the prognosis as to life in' \ 
be considered favorable, though it must be stated that tabetics have i 
lessened power of resistance and easily succumb to infections, parti( i 
krly tuberculosis. Quite a few are carried off by chronic septic poiso i 
ing from bed-sores, cystitis, pyelonephritis, and general cachexia. 

Regarding optic atrophy and blindness, it may be stated dogmatically 
that no amount of treatment is capable of restoring vision, but owi- 
efforts are often successful in arresting further progress of the com- 
dition. One is never certain, however, whether the treatment is solely 
responsible for such arrests, or whether these are spontaneous remis. 
sions, as even without treatment optic atrophy may remain non-pro- 
gressive during a period of years. Much has been written on tlie 
tendency of mercurial and arsenical preparations to cause an aggrava- 
tion of eye symptoms and to produce optic atrophy, but the writer 
believes we are now learning that there is no real foundation for such 
reasoning. The explanation may be that the atrophy had been progress- 
ing so rapidly that not even treatment could stop it. Much has also 
been written on the subject of neuro-recurrences, which means thal 
salvarsan or mercury treatment suppovsedly produce lesions in cranial 
nerves not originally present in these cases. Most of these discussions 
are now obsolete, for it has been repeatedly demonstrated that cases 
in which there occurred cranial nerve accidents were either treated 
with toxic salvarsan or the injections were improperly made. The 
writer has never seen any accidents from the treatment of tabetic optic 
atroi)hy. On the other hand, several patients have been treated by 
him who were decidedly benefited by the mixed salvarsan and mercury 
treatment; in two instances results did not appear until the Swift- 
Ellis treatment was resorted to. The prognosis in optic atrophy, while 
inherently bad, is by no means made worse by treatment, but may be 
considerably benefited thereby. Certain it is that though in the ma- 
jority of cases optic atrophy seems to protect the patient against the 
advent of the more serious symptoms of tabes, we must not remain in- 
different to the progress of the entire disease by assuming an attitude 
of inactivity. It is obvious that treatment is absolutely necessary to 
influence the prognosis. 

Regarding the return of the tendon and of pupillary reflexes, though 
some have reported this occurrence, a return of reflexes, once they were 
completely lost, has never been seen by the writer. In cases with slug- 
gish response, he has seen what he thought was improvement. 

The prognosis as to subjective symptoms is more favorable. After 
treatment the lancinating pains and disagreeable paresthesiffi have 
shown decided improvement. The marked incoordination is also favor- 
ably influenced by causal treatment independent of the Frenkel exer- 
cises. In the case of one patient, completely ataxic and unable to leave bis 
bed, it has been the writer's privilege to see him walk after five SwilV 
Ellis treatments. While specific treatment exerts a favorable influ' 
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ence on inooSrdination, the greatest triumphs in ataxia are obtained 
through the Frenkel treattnent. Patients who navigated about with the 
aid of two canes were able to walk without support ; and even bedridden 
rases have been converted into ambulating individuals after persistent 
efforts with the Fretikel method. 

Pathology. — The pathological changes are found principally in the 
posterior roots and the posterior columns, though the sensory spinal 
nerves also show degeneration, greatest at the periphery, and mostly 
limited to the sensory fibers for skin, muscles, and joints. Upon 
opening the dura of the spinal cord, the membranes are found thick- 
ened over the posterior surface and the cord itself appeal’s flattened 
and gray or grayish-red. The posterior roots, normally two or three 
times as large as the anterior ones, are also thinned out, wasted, and 
eonsiderably smaller than the anterior roots. Upon sectioning the cord 
the posterior columns are found to be shrunken and grayish as com- 
pared with the anterior and lateral tracts. The greatest amount of 
degeneration is observed in the lumbosacral region, diminishing from 
below upward. Th^ degeneration does not appear limited to the sen- 
sory neurons of the spinal cord, but may also implicate the special 
sense neurons, as those of vision and of hearing. 

The microscopical examination of the cord reveals nerve fibers in 
which the myelin sheaths are diminished or destroyed, and the axis 
cylinders appear irregular in thickness or have been completely de- 
stroyed. Everywhere neuroglia has increased, while the parenchyma 
itself has become lessened. Generally speaking, the exogenous fibers 
— or those entering the cord from without — ^are destroyed, while the 
endogenous fibers — or those arising from cells within the cord — ^may 
remain intact. The arteries and veins situated in affected tracts are 
usually found sclerosed. In addition, the pia-araclmoid is in a state 
of chronic inflammation and considerably thickened. 

And in like manner the intervertebral or posterior root ganglia are 
found reduced in size and number, and nuclear displacement and granu- 
lar changes are often encountered in their cells. The ganglion cells 
being trophic centers for the sensory nerves and the posterior root 
fibers, their pathological changes may explain many of the sensory 
phenomena of tabes. Degeneration of the visceral sympathetic nerves 
has been described, the degenerated fibers having been followed into the 
cord. 

The cord lesions may perhaps be explained by a review of the an- 
atomical distribution of the posterior roots. It is to be rccalhid that 
the posterior roots divide into ascending and descending fibers. The 
ascending fibers again divide into {a) a tract of fine fibers running 
directly upwards to the tip of the posterior horn, which receives many 
of the fibers. This is Lissauer^s tract, which may degenerate early 
in tabes. The fibers of the second group {h) pass to the inner side 
of the first, forming what is known as Burdach’s columns; these enter 
Ihe middle third of, the inner border of the posterior horn. Of the 
fibers some enter the gray matter and arborize around cells found 
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therein; others come into relation with the large cells of the anterirr 
horns, with cells of the posterior horns, and possibly with those of tl » 
intermediolateral tracts. 

The loss of the deep reflexes and of muscle tonus is probably tl\^ 
result of degeneration in the posterior root fibers which terminate i i 
the anterior horns, the reflex arc being broken at this point. Anothc i- 
set of fibers of medium length (c) ascend for a certain distance an I 
then enter the gray matter, to be distributed as terminal fibers aroun«l 
the cells of darkens columns, which latter are known to give rise to 
the ascending cerebellar tracts. Degeneration of this tract, common in 
tabes, may explain the disturbance of equilibrium. A fourth group 
of fibers (d) enters near the median line and passes up almost the 
entire length of the cord, forming what is called Goll’s columns, which 
eventually terminate in the nucleus of gracilis and the nucleus cuneatis, 
whence originates a new sensory path to the cerebrum. The long fibers, 
as they ascend, are gradually pushed over toward the median line and 
backwards by the nerve-roots above them which enter in the same way, 
namely, at the inner border of the posterior horn. Thus it happens 
that the fibers from the lower part of the cord occupy the posterior 
median columns and those which come in at higher levels occupy 
more lateral positions and practically constitute the column of Bur- 
dach. From what precedes it will become evident that the pathological 
appearance of tabetic cords will differ in different cases according (1 ) to 
the position of the nerve-roots involved, (2) number of roots impli- 
cated, and (3) completeness of degeneration. Thus in tabes affecting 
the upper part of the cord, cervical tabes, we find in the cervical 
region the columns of Goll healthy, but Burdach's columns show de- 
generation, while in the lower part of the cord the posterior columns 
are healthy in their whole extent. In the usual type of tabes, the dorsal 
and lumbar regions of the cord show extensive degeneration of the 
posterior columns, involving the entire cross-section, while in the upper 
parts of the cord with the incoming healthy nerve-roots, only the col- 
umns of Goll will be degenerated. And lastly, it may be mentionetl 
that there is never complete degeneration of all the sensory tracts in 
the cord. Even in the most advanced ease of tabes certain small tracts 
of fibers may remain intact, namely those fibers which are considered 
to be ‘‘endogenous,’’ that is, which originate within the cord itself and 
are not prolongations of the nerve-roots entering from without. 

Where does the degeneration begin? It is natural that it should 
begin in the ganglia of the posterior roots, since the cells of these 
ganglia are the trophic centers of the whole posterior root system. Yd 
these ganglia are not always affected — some observers have found slight 
changes, others none. 

Some authors believe the spinal degeneration begins in disease of 
the meninges, affecting the spinal roots at certain points where thiy 
are peculiarly vulnerable. According to Nageotte, one such point lies 
where the posterior root pierces the dura mater and receives, in com- 
mon with the closely adjacent anterior roots, a sheath of connective 
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tissue from the dura and arachnoid. A chronic meningitis might give 
l ise to a transverse neuritis at this point, and so start a degeneration 
in all the ramifications of the nerve-roots. The objections to this hy- 
pothesis are, first, that the existence of such a meningitis — at least as 
a necessary antecedent of tabes — ^has never been proven, and secondly, 
that the adjacent anterior roots would almost certainly be involved 
as well, so that muscular atrophy in tabes ought to be the rule instead 
of the exception. Redlich and Obersteiner’s theory puts the vulnerable 
point at the entrance of the posterior root into the spinal cord. Here 
even normally the pia mater forms a constriction around the entering 
nerve-root and causes a narrowing of its caliber, so that if any inflam- 
ination of the pia took place, it might result in additional constriction, 
thus injuring the nerve-root and consequently its intraspinal ramifica- 
tions. Of course, the hypothesis shares the same weakness with Na- 
gcotte's theory in that the meningitis as an early occurrence in tabes 
lias not been proven. 

It is well to note, however, that at this point the nerve fibers lay 
aside their neurilemma sheath. And whether it is because of the de- 
nudation of neurilemma or, as Marie and Guillain maintain, because 
of the peculiarities of the lymph circulation of tlie posterior columns 
which bring it here into special relation with the lymphatic spaces 
of the meninges, it seems probable that the point of entry of the pos- 
terior roots may afford a ready channel for the spirochetes entering 
the cord. What we actually notice in tabes is the gradual death of the 
neuron, beginning in the branches of the tree, usually the intraspinal 
branches, but sometimes also the periplieral branches, and gradually 
reaching the cell, which is their root. But other parts of the nervous 
system are affected which cannot be explained hy any of the above 
tlieories, as for instance the optic and auditory nerves as w'ell as the 
trigeminus. And again there are slight changes in the cerebral cortex, 
corresponding to slight mental involvement, and there are the striking 
instances in which long-standing tabes terminates in general paresis. 
It would appear that the morbid process in tabes is of a general nature 
and of wide distribution rather than a local and accidental lesion of 
the posterior nerve roots. These are the -older views on the pathogenesis 
of this disease. It is now necessary to state what appears the probable 
pathology of tabes in the light' of the discovery of the spirochetes as 
the actual cause of all forms of syphilis. 

It seems plausible that the starting-point of tabes is an exudative 
change which is now considered of an inflammatory, not of a toxic 
origin. Noguchi and others have found spirochetes in the tabetic exu- 
date. The real cause of tabes is no doubt the Spirochceia pallida. As 
a positive Wassermann may be detected in the blood only a few weeks 
after the primary infection, and as, according to numerous observers, 
a majority of the cases of syphilis in the so-called primary and secondary 
stages of the disease show evidence of infection in the cerebrospinal 
fluid also, it must be- inferred that the local lesion of syphilis is really 
the beginning of a general infection — a thought already expressed by 
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the older pathologists. The theory has been advanced that the spire 
chete assumes certain characteristics, depending upon where it has beei; 
domiciled. Thus, after a sojourn in the brain of one individual, th 
spirochete affects the brain of the next individual when transferrei; 
to him by infection. The spirochete grows best in the medium whence 
it is derived. The strain of the spirochete is somewhat specific for 
the tissue which it invades. There may be several separate strains of 
spirochetes, some producing skin lesions, others invading the 'deeper 
tissues and producing tabes and central nervous system lesions. This 
may explain why tabetics and paretics have suffered from such mild 
forms of skin syphilis. Numerous instances have been reported of 
syphilis acquired from one source by a number of individuals, whicli 
has produced the same kind of lesions in all. 

In order that the nervous system shall become affected, there must 
be present a strain of spirochetes with a preference for the nervous 
system and, in addition^ poisons which undermine the resistance of 
the nerve elements, and perhaps occupational influences which render 
the nervous system most vulnerable. 

In the central nervous system the spirochete may attack indiscrimi- 
nately either the cord or brain, or any portion of the central nervous 
system. Thus, optic atrophy is often followed by tabes and is found 
as part of tabes. Likewise there is a close relationship between tabes 
and general paresis. The cranial nerves have frequently been found 
implicated; also the cerebellum. In addition the spirochetes have been 
found in the lymphatic channels of peripheral nerves. It may be a 
fact that fatigue of certain parts of the nervous system has much to 
do with the localization of the spirochetes in these parts. According 
to Edinger, the neurons exhausted by over-function resist the invasion 
of the spirochetes less than those not so fatigued. As the sensory 
neurons of the posterior roots are almost incessantly in operation, they 
are the first to become implicated in the specific process. Further, it 
appears that those portions of the nervous system are first attacked 
which offer least resistance. If an optic nerve is first to be attacked, 
the damage is usually more severe than if the optic nerve lesion follows 
the cord lesions. The spirochetes may attack either in rotation or simul- 
taneously various parts of the nervous system, which explains the dif- 
ferent modes of the onset of symptoms in tabes. 

(6) General Paresis 

Etiology. — The cause of general paresis is syphilis. ‘*No syphilis, 
no general paresis’’ has become an axiom. The findings by Moore and 
Noguchi of spirochetes in paretic brains have demonstrated the close 
causal relationship between the microscopic organism and the lesion. 
Nevertheless there are differences, both pathological and serological, 
between this disease and the earlier forms of neurosyphilis belonging to 
the interstitial group, which differences have already been dealt witli 
The disease appears to affect syphilitic brain workers and intelligent 
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arsons more frequently than it does manual laborers, and the ignorant, 
iiileed, it has been terihed a disease of modern civilization, for savages 
.jve much syphilis and but little paresis. Wherever syphilis is preva- 
fnt general paresis is also found. Fortunately not every syphilitic 
j^.velops paresis; the proportion is variously estimated, from 2 to 5 
la reties to 1,000 syphilitics. In America the disease comprises from 
■) to 8 per cent, of the admissions to insane institutions, while in Europe 
llie percentage is many times that number. Army officers are more 
likely to develop paresis than privates, prostitutes more so than other 
women, men more often than women. In the form known as conjugal 
paresis husband and wife may develop the disease at different times; 
usually the husband seems to suffer first. 

Though the real cause of paresis is syphilis, excesses of all kinds, 
eomhined with worry and over-work, as well as the exigencies of war- 
fare, are contributory factors. It will be found that the War has 
multiplied the number of paretics among those who have been the 
subjects of latent syphilis. A remarkable fact in connection with the 
development of paresis is the almost universal history of a very mild 
attack of syphilis. This may account for the previous lack of treat- 
ment admitted by nearly all patients; the infection having been mild, 
there was no indication or desire to pursue systematic courses of treat- 
ment. General paresis usually makes its appearance ten to twenty 
years after the primary infection, and in the form known as juvenile 
paresis the disease may become manifest between the ages of ten to 
twenty years. 

Symptomatology. — ^In this type of parenchymatous syphilis there 
is found a combination of nervous and mental symptoms. The strictly 
junirologic signs are sometimes in the ascendency, but most often mental 
signs constitute the leading feature. Dependent upon their habitual 
temperament, patients become unstable, depressed, exalted, or hypo- 
chondriacal. Those of a serious turn of mind will probably show signs 
of depression, others of the volatile type become exalted or maniacal, 
and lastly, those of the complaining kind may manifest hypochondriacal 
tendencies. Because of differences in the symptomatology, four types 
of cases are recognized: the demented, expansive, agitated, and depres- 
sive — a classification which is convenient fpr purposes of clinical de- 
scription. 

Before describing these types it is necessary to give a general out- 
line of the symptomatology, mental and neurologic, common to all of 
them. 

Mental Symptoms. — Clouding of Consciousness . — Perhaps one of 
Ihe earliest signs in those suffering from the disease is an increasing 
difficulty in apprehending clearly the facts of their environment. This 
refers to a proper comprehension of the finer details in their business 

professional lives as well as their domestic relations. There de- 
' clops what might be called a clouding of consciousness, that is, a con- 
lit ion or state of mind much like that of the dreamer or of the alco- 
'lolic while semi-intoxicated. Soon disorientation increases, and the 
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patient, seemingly rational, neither knows where he is nor what ta] ea 
place in his environment. He may not be able to name the day of ^ he 
week, month, year, or season. Indeed, while looking out of the wind )w 
and witnessing a heavy snowfall, he may answer the examiner ^s qu s- 
tions regarding the season of the year, by saying that it is summer. 

Forgetfulness . — ^Another early sign is forgetfulness. This is dif. 
ferently shown in the various avocations. The commercial man in his 
daily business transactions begins to omit many important detailsx The 
superior employee — superintendent or foreman — who has no one to 
control him, may not be noticed to suifer from loss of memory until 
the disease has made severe inroads, but one who occupies a subordinate 
position requiring a certain amount of mental labor is more apt to be 
recognized as showing mental failure. Mechanics and skilled workmen 
gradually decline in their efficiency both in the matter of quality and 
quantity. This is according to a law that the highest and most recent 
acquisitions are the first to disappear in this disease. Early in the 
disease the memory for recent events becomes defective, which is demon* 
strated by the patient resorting to written memoranda for everything 
he wishes to remember, or by adopting other devices for memory-strength- 
ening. As the disease progresses, memory becomes more defective. 
The most recent happenings are forgotten; for instance, the patient 
does not know how much time he spent in the physician’s office or 
forgets the object of his visit. In the beginning only recent events 
are forgotten, the happenings of long ago being still retained; but later 
on the memory of events long past also suffers. Thus, dates of mar- 
riages, births of children, and important occurrences generally, arc ob- 
literated from the patient’s memory. Toward the end of the disease 
the paretic cannot even recall his own name, or the names of his parents 
and children. 

Impairment of Ideas . — The latest and least organized ideas are usu- 
ally the first to disappear, while the associations most in use persist 
longest, and special aptitudes are likely to continue undisturbed for 
some time. For instance, physicians in an advanced stage of paresis 
have been known to write prescriptions faultlessly while failing in 
every other mental effort. In the early stages, intellectual loss is only 
partial, whereas in the later phases of the disease patients lose prac- 
tically all their mental possessions. As the memory fails, its place in 
the intellectual life is often taken by the imagination. Numerous dream- 
like fabrications are recited; in fact, any fanciful thought which may 
accidentally enter the mind is given out as fact. Ideas can be sug- 
gested to the patient at will, and he may be easily argued out of them, 
for nothing appears fixed or stable. 

Defects in Judgment . — In the early stages the patient’s conversa- 
tion reveals uncertainties, contradictions, and lapses, and as the disease 
progresses, he is easily disturbed by sound associations. The loss of 
judgment is also manifested by absurd business transactions and errors 
in professional work. Obstacles are disregarded and wild schemes are 
promulgated. The patients seem to disregard the interests of the t u- 
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vironment and their, thoughts seeni to -circle about themselves. They 
t ventually come to live in dreamland and everything depends upon 
their own ideas and wishes. So vivid are their “day dreams'* that 
it is difficult to determine which of their expressions belong to the 
dream world and which are part of reality. 

Early in the disease the patients may have what is called “insight" 
into their mental troubles, complaining of poor memory, difficulty of 
concentration and irritability. As time goes on, all judgment disap- 
pears and the patient seems to exult in his sense of well-being, becoming 
euphoric. 

Hallucinations are not common in general paresis, but exceptionally 
they may constitute a prominent symptom. 

Delusions . — The delusional ideas of the paretic vary considerably in 
different cases. They are usually of the fantastic kind, especially in 
tlie agitated and excited types. The patient refuses to think in terras 
of hundreds and thousands, but prefers to figure in billions, cpiadril- 
lions, etc.; he. fancies himself the king of* kings, the god of gods; he 
contemplates himself even as the Deity itself; he possesses a million 
wives, has a billion children, is the creator of the universe. The de- 
lusions are shifting and variable; in fact, fixity of delusions speaks 
against the existence of general paresis. The dtdusions in paresis are 
always changing and often contradictory in tlie same moment; numer- 
ous ones come, others go, and some return. Delusions may even be 
suggested to the patient aiid may be readily changed at the will of 
the examiner. It is remarkable that the patient himself is usually un- 
aware of his inconsistencies; for instance, the owner of the world may 
ask for a snuff of tobacco and complain of ill-treatment by his at- 
tendants almost in the same breath in which he announces his greatness. 

Changes in the Kmotions . — Changes in emotion are common. The 
patient becomes irritable and changeable. Joy alternates with sorrow, 
khidness with angtu*, discouragement is (paickly follow’ed hy unreason- 
able optimism. In other cases the patient appears de})ressed, as in true 
melancholia with its suicidal thoughts and acts. At first lie may have 
insight into his own condition and be deeply concerned in contern- 
plating the approach of a serious disease. Ilis mind may be filled 
with dark presentiments for the future — a state resembling true melan- 
cholia and often mistaken for it. As time goes on, however, it is soon 
noticed that the depression is only supeidicial and lacks the emotional 
background of true melancholia or manic-dej)ressive insanity. 

Changes in Character . — Patients who were formerly considered self- 
willed and of firm decision become vacillating and show instability al- 
ternating with obstinacy and perverseness. A patient with great in- 
itiative in his normal life may become a plaything in the hands of 
sharks. One who never drank or smoked may easily be seduced into 
a debauch of alcoholism or tobacco. Such patients are extremely sug- 
gestible ; a discouraging conversation may lead to suicide. A knowledge 
that the owner of a certain article may have no immediate use for it 
will suggest to the paretic that he must possess himself of it at once. 
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And for a similar reason the sight of a beautiful woman may suggt^ i 
rape to the paretic. Crimes are committed by him without a though 
entering his mind that such acts are unethical and punishable. Coi 
vention and morality have no restraining influence upon his sexu: 
longings. He delights in telling lewd stories, and consorts with peopi; 
of inferior station; he holds in high esteem women of the demimon(M 
and sexual perverts. Patients have brought to their own homes womt*, 
of the street whom they introduced as their sweethearts, asking tli. 
consort of a lifetime to give up the best room in the house to suoi 
creatures. 

Physical Symptoms. — The physical signs of the disease are almosi 
as numerous as the mental. They may appear either before the menta 
symptoms or not until dementia has become well advanced. 

Headache. — One of the important complaints is headache, which raa> 
appear early, and is described by the patient as if the head were being 
held in a vise. There are also muscular weakness, shifting pains, pr(*s 
sure headaches, variously described as dizziness or emptiness of tlu 
head. These symptoms are so like those of neurasthenia that they havt 
often been mistaken for that disorder. 

Paralytic Attacks. — Of the motor symptoms, paralytic attacks — eithei 
epileptiform or apoplectiform — are important, as they occur in near!} 
one-half of all cases of general paresis. 

Epileptic Seizures. — Epileptiform convulsions occurring in an in- 
dividual for the first time after thirty years should always arouse the 
suspicion of general paresis. Not infrequently a jacksonian or a gen- 
eralized epileptiform convulsion ushers in the disease. For years previ- 
ous to the development of any other symptoms, convulsions have been 
known to occur. With the appearance of convulsions tliere is weakness 
and paralysis of the parts convulsed, the paralysis lasting for hours or 
days. After a convulsion the patient is usually left with reduced men- 
tality, each attack subtracting something from the patient ’s intelligence. 
There are few exceptions to this rule. The convulsion itself does not 
differ essentially from that occurring in true or idiopathic epilepsy. 
There may be the same biting of the tongue, frothing at the mouth, 
the drowsy state following the attack; even the psychic equivalents of 
epilepsy are encountered. 

Apoplectiform Attacks. — During these attacks the patients lose con- 
sciousness and appear to suffer from generalized attacks of apoplexy, 
which may be followed by monoplegia, hemiplegia and paraplegia. A 
distinguishing feature of the apoplectiform attack of general paresis 
as compared with true apoplexy is the observation that a general paretic 
may recover from his paralysis within a few hours or a few days. Tin; 
entire attack may consist of loss of speech — aphasia, either complete 
or incomplete — and, while possessing all the characteristics of aphasiji, 
is of exceedingly short duration, passing off perhaps after a few hours. 

Reflexes, — The superficial reflexes are usually preserved, but the 
tendon or deep reflexes, especially the knee and Achilles jerks, may show 
anomalies. Knee jerks majj^be normal, exaggerated or unequal, reduce! 
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I lost. In n large awimber of cases* the deep reflexes are reduced, 
[lowing posterior cord involvement. In the cases with increased deep 
, Hexes there may be found other symptoms of pyramidal tract involve- 
Babinski, Oppenheim, Gordon, and Chaddock signs. In addition 
to reduced or lost tendon reflexes, there may be other signs of involve- 
uKiit of the posterior columns, such as disturbance of the sense of 
position and of the deep sensibility. Likewise, ataxia of station and 
i)f gait, as well as anesthesia and lancinating pains of the tabetic va- 
riety are encountered. Cases in which the last group of symptoms 
[)(;cur have been termed taboparesis, or paresis of the tabetic variety. 

Incoordination. — This varies from the slightest to the most intense 
degrees of ataxia. The ataxia of gait may be slight or severe, as in 
tabes. The slighter grades of incoordination are manifested in the 
handwriting and in the ataxic disorders of speech. 

Tremors . — Tremor in the tongue, as well as in hands and fingers, 
may be marked or ill-defined. In most cases it can easily be brought 
mit by having the patient perform voluntary movements, as protrud- 
ing the tongue, extending the fingers or bringing a finger-tip in contact 
vvith the nose. These maneuvers usually result in a coarse, irregular 
tremor not unlike that of multiple sclerosis. 

Disorders of Speech . — ^At first certain letters or syllables may be swal- 
lowed or slurred; the consonants and “T’ are particularly in- 

volved. This may be easily demonstrated by the use of such tests as 
‘Methodist Episcopal, “Truly rural, etc. A favorite method is to 
lave the patient repeat the following sentences: “Peter Piper picked 
i peck of pickled peppers’^; “Around a rugged rock the ragged rascal 
ran”; “National Hospital for paralyzed and epileptics”; or, the rather 
lifiieult sentence, “Constitutional idiosyncrasy of the National Com- 
nonwealth of Massachusetts.” The paretic is rarely able to repeat 
licse sentences and his mistakes often consist of a duplication or omis- 
iion of certain syllables. A favorite test is to ask the patient to repeat 
me or two of these paradigrnata, then request him to cite from memory 
)ne of the sentences. Usually the greater number of them are lost or 
i part of the sentence has completely dropped out of his memory. 

Eye Symptoms . — In a large number of cases the pupils differ in 
jize. In addition, Argyll Robertson pupil has been observed either in 
)ne or both eyes in different degrees — a fact which distinguishes it some- 
tvhat from tabes, in which the Argyll Robertson pupil is usually found 
jilaterally, more nearly of the same degree and more complete. In a 
iinall number of cases there is optic nerve atrophy, which is usually 
lot of the same intensity on both sides. Less commonly the ocular mus- 
ics become paralyzed, causing either strabismus or ptosis of the per- 
iisting kind. This is usually an early phenomenon and belongs to the 
ipoplectiform attacks. 

The physical and mental symptoms just enumerated represent in a 
neral way the clinical picture of general paresis. It is now neces- 
ary to describe the several types of the disease, each of which, from the 
nset, runs a somewhat different course. 
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1. The Demented Form op Paresis. — This is the most common t: pe 
which usually leads to simple deterioration without delusions and j 
lucinations. Remissions are rare and the course is rapid While or. 
merly the type of general paresis with grandiose ideas was consid( l i (i 
the classical form of the disease, at present the simple demented t, pe 
may claim that distinction. The symptoms may be best arranged uruler 
three stages. 

First Stage . — The onset is gradual and may at first resemble a c ase 
of neurasthenia. Patients complain of inability to apply themselves 
at work ; they lack concentration, and suffer from mental fatigue, pres- 
sure headaches and indefinite pains. The patient becomes depressed, ir- 
ritable, violent, excited without cause, perhaps doing himself bodily 
harm. There may be an utter disregard of social conventions and neglect 
of the ordinary rules of esthetics and morality ; he may appear in society 
with disordered dress, or with dirty hands or face and unkempt liaii-. 
An individual, formerly of irreproachable conduct, may, contrary to 
his former habits, begin to treat women indecently both in act and 
speech; he may frequent saloons and questionable resorts. Thus early 
in the disease patients are often brought into conflict with the law, for 
their tendency is toward immoral acts. 

Meanwhile there is depression, anxiety and a feeling of physical 
illness. Sleep is usually disturbed, although in some instances the 
reverse is observed — the patient has a tendency to sleep more or less 
constantly. Some of these changes are often noticed by the people of 
his environment, who seldom recognize them as the beginnings of a 
serious mental disease but merely as the expression of immorality. 
During the early stages patients continue to work at their respective 
occupations; but it is readily noticed that, because of defective intelli- 
gence, they are unable to cope with difficulties arising in their work. 
There is, in addition, a remarkable lack of initiative; nothing new is 
undertaken. For obvious reasons, when the patient nevertheless at- 
tempts something new, he makes a complete failure of it. 

The patients are usually good-natured, tractable, easily influenced by 
their comrades and often drink to excess. Some become very ob- 
stinate and self-willed. Women may neglect their household duties, 
forgetting to prepare meals for the family, or making them unpalatable, 
when formerly they were exemplary housekeepers and fine cooks. Soon 
consciousness becomes clouded and patients fail to comprehend their 
environment; they become disoriented as to time, place, and persons. 
They may become confused in their own home and fail to recognize 
friends and relatives. Transiently, a patient may become aware of his de- 
fects of memory, especially^ when his shortcomings are pointed out to him. 
In the early stages some cases have a foreboding of the oncoming soft- 
ening of the brain and talk of committing suicide ; sometimes they actu- 
ally destroy themselves. There may be some anxiety with weeping and 
praying, and also increased irritability, some sexual excitement, ag- 
gressiveness and assaults. In general, however, the characteristic omo- 
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tional quality is that of progressive deterioration of the feelings. Grad- 
lally the patients become dull and apathetic. They ai’e easily contented, 
^j'rovided the simplest needs of life are satisfied; give them ample food, 
,irink and tobacco, and they have no complaint to make. They may 
be very polite, greet strangers with a smile and speak of their insti- 
tution life in terms of high praise. At first there may be some insight 
into their condition; they may bewail their fate for having a poor 
memory and slowness of thought, but increasing deterioration grad- 
ually dulls the faculty of self-criticism and produces a sense of well- 
being and perfect confidence in their own abilities. While the majority 
of the patients suffering from the dementing type of paresis are readily 
suggestible, there are some who are inaccessible, repulsive and surly, 
answering questions as if angry, and refusing to comply with any request 
made in friendly terms. 

Paralytic attacks occur in almost one-half of the cases. 

Physical signs arc either absent or inconspicuous during the first 
stage of the fiLinease. The majority of cases are diagnosed as hysteria by 
the general practitioner, and because of the absence of neurological signs 
at this time, even psychiatrists have been uiifible to make a definite 
diagnosis without calling the laboratory to their assistance. 

t^econd Stage . — The mental weakness is well defined; memory fails 
and the patient shows indifference to his surroundings. The paretic 
speech becomes more noticeable. There occur paralytic attacks, which 
are sometimes very mild and characterized by dizziness or transient 
losses of consciousness, following which there is a further dulling or 
weakening of the mental powers. The neurological symptoms are either 
unchanged or they become more marked; especially is there a tendency 
for ataxia to increase. On account of intellectual weakness, the pa- 
tient is incapable of mental labor and, because of the weakness or ataxia 
of the extremities, he is also unfit for bodily exertion. 

Third Stage . — The mental weakness sinks to dementia; memory has 
almost completely disappeared. The simplest questions are no longer 
answered — the x^^itient ^ becomes wholly indifferent. The muscular 
paralysis becomes more complete and an attendant becomes indis- 
pensable; urine and feces pass involuntarily. Apoplectiform attacks 
followed by paralysis increase the patient’s helplessness, lie may either 
die in such an attack, or aspiration pneumonia or other intercurrent 
diseases may carry him off. 

Huring the course of the dementing type of general paresis there 
appear occasionally evidences of depressive or maniacal phases, which 
may exist in the patient along with the other symptoms. The type 
of the disease is not thereby altered, for delusions of grandeur and 
of micromania are only brought out by direct questioning concerning 
them. 

In order to illustrate the dementing type of general paresis, the fol- 
lowing condensed report of a clinical demonstration of three cases at 
different stages of the disease is here given: 

VOL. 
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Case XIII, — ^The patient is 35 years of age and an actor. His spe* A 
may be termed clumsy, stammering, indistinct, with a tendency t( 
slur over syllables and words. The syntax is bad, there is a waste oj 
words; too many verbs and adjectives and too few nouns are used. ] lis 
fifteen minutes’ conversation can be easily condensed into a half-m.n 
ute talk. In conversing with him it becomes apparent that he s il 
has insight into his condition — ^he knows there is something wrong 
but does not know what. He informs us that he was working ui li 
recently as a member of an acting team, doing dialogue acts and soim 
dancing. Of late he could not keep up and was compelled to engjigc 
another actor to take his place, because he would forget his part and 
his speech became hesitating. From an actor we certainly expect mort 
than the patient can furnish. It is well known that in this disease a 
patient may go on with his routine work for a much longer time than 
with work to which he is unaccustomed. This man has been in the 
habit of talking rapidly. He now drags out his words and sentences, 
which indicates quite a serious defect. If, for instance, a bookkeepei 
whose work has been to add columns all his life should become unable 
to add up 125 and 79, you would infer that he is in a serious way, 
while in an ordinary laborer, unaccustomed to figures, this test would 
mean very little. Our patient, therefore, shows a rather grave symp- 
tom because of his marked speech defect. When asked to repeat the 
usual paradigmata, as “Peter Piper picked a peck of pickled peppers,” 
etc., he hesitates and refuses to follow his examiner, because he claims 
his speech is poor on account of the removal of his tonsils six months 
ago. This “fishing” for excuses is quite common in a beginning paresis 
when the patient is still conscious of his defects. When questioned 
as to dates and persons he seems to be well oriented, also as to the 
environment. 

The physical signs are speech disturbances, tremor in face and 
tongue, also slightly in the extended hands. The knee jerk is exagf- 
gerated on the left, but normal on the right side; Achilles reflexes are 
normal. The pupils show a difference in size and are not quite cir- 
cular in outline, but there is no Argyll Robertson phenomenon. There 
is no incoordination, either of station or of gait. There is a distinct 
history of syphilis of 20 years ago and the Wassermann findings are 
positive on blood and spinal fluid. 

The mental and physical symptoms in this case are few and ill de* 
fined; there are no definite physical signs beyond the speech disturb- 
ance and the irregularity of reflexes, tremor in tongue and facial mus- 
cles, but these are sufficient for a diagnosis. 

This patient suffers from an early stage of simple dementing gen- 
eral paresis. 

Case XIV. — The patient is 37 years of age, an American, who en- 
tered the hospital in a state of confusion. From his gestures anti 
conduct he appeared to be suffering from visual hallucinations, but 
he was non-communicative ; the history was obtained from relati>es. 
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Ten months ago, while at his work, -he suffered from a ** stroke,'* which 
( Hused him to fall and* jbecrome paralyzed and aphasic. After a day 
or two recovery took place : he could speak and work as usual. A few 
^veeks later similar attacks occurred at intervals of one or two weeks, 
Kach attack was either accompanied by spasms, vomiting and cramps, 
or a distinct paralysis of the extremities took place. The entire attack 
usually lasted a few hours and was regularly followed by recovery. 
During his stay in the hospital a number of such attacks were ob- 
served. When free from apoplectiform and epileptiform attacks he was 
generally useful about the hospital and everybody thought he was im- 
proving; just then another series of attacks would be noticed. His 
speech would return after the spells, but was hesitating and indistinct, 
until it became permanently incoherent and mumbling; the patient 
has now become weak and bedridden. 

These quick recoveries from transient apoplectiform attacks are 
characteristic of general paresis. Usually, as in this case, dulling of 
the mental faculties, complete apathy and loss of memory are combined 
with the attacks. For instance, the patient did not know his name 
the day previous, but he knows it now and may again forget it in a 
few minutes. During this demonstration he seems improved. This is 
bis bright day, for he answers correctly a number of questions as to 
age and onset of symptoms. His speech is typical of the slurring and 
indistinct paretic variety. The patient denies a history of syphilis, but 
there is no doubt that he suffered from the infection many years ago. 
Physical signs are abundant ; the pupils are rigid to light, but respond 
in accommodation — are of the Argyll Robertson type. The tongue is 
extremely tremulous, there is a peculiar, irregular, pendulum-like to- 
and-fro movement. When asked to count from one to fifty aloud, the 
mere attempt to do so is sufficient to throw his facial musculature 
into a coarse, irregular, vibratory tremor, compelling him to stop at 
seven. There is a typical Romberg sign and the gait is extremely 
ataxic. The Wassermann is strongly positive on blood and spinal 
fluid ; the Lange test shows a typical paretic curve. 

This is a case of the* simple dementing variety of general paresis 
with a rapid progress and apoplectiform and epileptiform attacks, 
without the violent mental episodes found in other subgroups of the 
disease. 

Case XV. — This case is somewhat more advanced and may be called 
terminal. Patient is unable to understand questions put to him, and 
consequently no history is obtainable. When he attempts to answer 
the simplest questions, his lips begin to quiver and tremble and the 
entire face is thrown into a continual vibration, causing complete 
failure. In an attempt to protrude his tongue upon command, he only 
succeeds in causing the face to become more tremulous. There is a 
constant coarse and irregular tremor in both hands and fingers, which 
becomes aggravated when he attempts to extend them. Not only is 
there tremor in the upper extremities, but the lower extremities are 
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also involved in a similar tremor when he attempts to walk. The men- 
tality is impaired to such a degree that the simplest conversation is im- 
possible ; he appears bewildered and gropes for words and ideas. There 
are distinct Argyll Robertson pupils and the knee and Achilles reflexes 
are exaggerated. The Wasscrmann is four plus positive on blood and 
spinal fluid. 

This is undoubtedly a terminal case of the dementing type of general 
paresis. 

2. Expansive Form of Paresis. — ^The characteristics of the ex- 
pansive form arc delusions of grandeur, a prolonged course, and 
greater prevalence of remissions. 

The onset is usually slow. There is noticed increasing difficulty in 
mental concentration, failing memory and poor judgment; in fact, a 
radical change in character, and with it increased irritability. In ad- 
dition the usual physical signs are observed, as fainting spells, transient 
speech disturbances, attacks of syncope and headaches. 

Resembling certain types of manic-depressive insanity, patients may 
at first pass through a stage of depression, with self-accusations, de- 
lusions of persecution and states of anxiety, followed by excitement and 
exaltation. In many of these cases excitement, with elation and grandi- 
ose delusions, opens the scene, while states of depression are of short 
duration and appear only occasionally. In those cases in which 
despondency was the prevailing mood, this disappears either gradually 
or suddenly and a marked feeling of well-being takes its place. Patients 
are busy, affable, talkative, and constantly planning new schemes, are 
about to build a million dollar apartment, buy up all the oil wells and 
marble palaces, and, in short, change the aspect of the universe. At 
first the delusions of grandeur are still within reach of the imagination, 
having an air of possibility about them; later they exceed all bounds 
of probability and are as shifting as the clouds, are absurd in their 
content, and carry within them the evidences of a deranged mind. 
Added to delusions reaching the most unheard of heights is an extreme 
restlessness, so-called psychomotor activity, yielding the characteristic 
picture of megalomania. Asked how they feel, the answer is invariably : 
“I never felt better in all my life.^’ To prove this assertion, they 
continue to flex their biceps, pointing to its firm contractions, beat 
their chests, and speak of their eiiormous physical strength. The 
abundance of strength is unimaginable; and '‘I can lick the world is, 
not an uncommon expression. The better educated boast of their beauti- 
ful oratorical style, fine syntax, fluency of foreign tongues, great knowl- 
edge of music and art. They count among their friends presidents and 
they are being consulted by the kings of Europe on matters in which 
they have become recognized experts. Their plans are quite utopian — 
poverty will exist no more ; disease and war must be permanently ban- 
ished from this globe, and they have the means to accomplish this feat. 
Their business is better than ever; their profits this year will amount 
to five billion dollars. The lowliest station in life is not incompatible 
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oith the most wonderful achievements; a day laborer has suddenly 
fi vented an airship which will carry passengers to Europe in two hours. 
They usually speak in figures of millions and billions, despising small 
,11 ms of money and small things in life. They appear mostly in a 
nappy mood and develop a sense of well-being — euphoria— entirely at 
\ariance with the true state of affairs. 

Absurd delusions, multiplied in the most diversified ways, are 
inorely a sign of progressive mental weakness. In women the tendency 
10 expansive delusions is not as well marked; their great ideas center 
mostly about little things connected with their household duties; they 
bake the finest cakes, prepare the most wonderful meals and can raise 
the largest families. 

In this type of general paresis consciousness is somewhat clouded 
—patients are too much absorbed in their grandiose delusions to ac- 
(piaint themselves with their surroundings. In consequence there is 
disorientation for time and place and persons. They are mostly occu- 
pied with self and the many delusions, and rarely know the month, day, 
or year. The invariable excuse is, ‘‘I was too busy to read the news- 
papers, consequently I did not look at the date.*’ At first, thoughts 
may be coherent, although during great psychomotor activity there 
may be incoherency, distractibility and flight of ideas. 

The emotional attitude usually corresponds to the content of the 
delusions; the patients are cheerful, hopeful and exalted. Everything 
])leases them. The fellow patients in the hospital are the finest neigh- 
bors in the world; the coarse hospital fare is as good as that of the 
finest hotel; the doctors are the politest people in the world. Mingled 
with the most hopeful emotions there occur short periods of depression, 
when patients cry bitter tears, being almost unconsolable, like little 
children. The proper suggestion by physician or attendant is usually 
sufficient to reestablish the old euphoric mood. As a rule these patients 
are extremely suggestible, are easily led from one subject to another; 
only occasionally do they show anger when somebody disagrees with 
tlujin. Later in the course of the disease the patients become uni- 
formly satisfied and pleased with the most trifling attention, even when 
they are bedridden and suffering from terminal paralysis and con- 
tractures. 

In many eases psyeiiomotor activity reaches a stage resembling the 
manic phase of manic-depressive insanity. Patients are active all day 
and remain awake nights, constantly doing something, — ^talking, writ- 
ing, traveling about from place to place, always working on the most im- 
probable schemes. This leads them to extremes : they may become reck- 
less, aggressive and impulsive. They may be possessed of anxiety and 
senseless fears, which cause them to cry out from fright. The periods 
of great excitement usually last only a few hours and leave the patient 
in a state of deterioration. 

In conduct and act the patient becomes foolish, lacks judgment 
and becomes indifferent to his normal standard of morals. He may 
swear, smoke, drink, and indulge in extramarital normal and abnormal 
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sex practices ; he may commit thefts and assaults, but in all of his mis- 
demeanors there seems to be an absence of plan and disregard of any but 
his own interests. In the further progress of the disease, great activ- 
ity ceases, patients become quiet and appear contented, always 
‘‘feeling fine.*’ Remissions of practically all symptoms occur in one- 
third of the cases. The expansive form may pass over into the depres- 
sive, or vice versa, when the disease picture simulates true manic-depres- 
sive insanity. 

The following is a case of the expansive form of general jiaresis: 

Case XVI. — The patient, a young tailor, 34 years of age, appears 
very happy, pleased with himself and his environment. He states that 
he is not married, but can have millions of girls and married women. 
He wants to get out and work, for he can make a million dollars a week. 
He knows he feels fine and never had a better day in his life. The 
reason for his stay in this place is merely to find out how the other 
half of the world is doing. In his opinion the treatment here is ex- 
cellent and he has a good notion that he would rather stay here than 
elsewhere. 

Physically, there is a tremulous tongue, very marked, coarse tremor 
in both hands. The right pupil is larger than the left. All the tendon 
reflexes are exaggerated, but there are no pathological reflexes. There is 
a beginning Romberg sign and the face is asymmetrical. 

This is the usual type of exalted general paresis. 

3. Agitated Form of Paresis. — Characteristic of this form is a de- 
gree of psychomotor excitement more marked than in the expansive 
form. The onset is rather sudden and accompanied by numerous de- 
lusions and great clouding of consciousness. The entire course is of 
short duration. Prodromal symptoms, observed in the other types of 
general paresis, are usually absent; there is rapid development of ex- 
treme megalomania. The patient suddenly becomes energetic and over- 
flowing with good health. He is possessed of untold riches, knowledge, 
beauty and wisdom. Indeed, so powerful has he become, that he has 
even created God and the universe, and considers himself the final super- 
god. At a mere command by the patient worlds may spring into ex- 
istence and others may perish. Not satisfied with knowing themselves 
to be all-powerful, they wish to coerce the rest of the world to “sit 
up and take notice” of them. They may even order war and com- 
mand their imaginary generals to appear at the war council. Some 
have great ideas as to economic reforms, which must be most sweeping 
and radical, and stop at nothing, at least as far as they are concerned. 
One patient has made special arrangements to live eternally and wishes 
to regularly entertain God and the entire heavenly crew, another has 
a longing to befriend Satan, who lost his seat in heaven, which is going 
to be restored to him shortly. One patient’s house must be built of 
the purest gold and finished within three days. Another must be con- 
* suited for advice on state matters by rulers and lawmakers, for he i® 
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The most ^renowned statesman livings. There is practically no limita- 
tion to the paretic/s powers. Meanwhile they are talking,, shouting, 
stamping with their ' feet,' and always busy doing something. 

While the mood is generally elated, there are attacks of the most 
profound depression and hypochondriasis, when everything seems des- 
tined to destruction. These last attacks are usually of extremely short 
duration and are quickly followed by shouting, singing, dancing and 
talking. Constantly active, they shift quickly from one thing to an- 
other, never retaining long a single idea. Patients are too busy to at- 
tend to their bodily wants; they forget to eat, move their bowels, or 
bathe the skin. Others eat several times in succession, forgetting that 
they had just finished their meal. Hallucinations of sight and hearing 
are occasionally observed, but these are not part of the clinical picture. 
There is flight of ideas — ^incoherent thought. The emotions are also 
changeable; they may be good-natured one minute and very irritable 
the next, especially toward those who doubt their greatness or oppose 
them in the slightest degree. Patients of the agitated variety lose 
weight and the temperature may become subnormal. In about one- 
fourth of the cases there are remissions. 

Some cases of the agitated form present the most extreme degree 
of excitement and clouding of consciousness, and terminate fatally 
within a few weeks. These cases have been termed galloping paresis. 
The patients are completely confused, unable to comprehend anything 
and do not answer questions. They are noisy — shout, cry, sing and 
dance almost at the samp time. More or less constantly in motion, they 
refuse to eat and do not sleep, exhausting themselves perceptibly day 
by day. Epileptiform and apoplectiform attacks may “ break the 
monotony or the patient. After a short period of the restless phase of 
this condition, patients sink into stupor, during which the movements 
become uncertain and tremulous. The end usually comes by infec- 
tion, pneumonia, or inanition. ^ 

The following private case illustrates well the agitated type: 

Case XVII. — The. patient is 32 years of age, an unmarried Greek, 
who subsequently admitted having had syphilis 15 years before the be- 
ginning of his presept illness. 

He came under the writer’s observation about 20 months ago while 
under restraint in a fashionable sanatorium. Delusions of grandeur 
were in abundance: the patient was an intimate of the President of 
the United States, of the Mayor and the Governor. While he was enumer- 
ating his many distinguished acquaintances, there was a sudden in- 
tenuption caused by a noise in the corridor. Immediately he screamed 
at the top of his voice : “Come in, Mr. President, you are expected. ” At 
other times, he would answer a knock at the door by saying, ‘ ‘ Come in, 
Mr. Mayor,” and frequently he remarked that he expected a telephone 
call from some distinguished person. This occurred during the Great 
War and when some Greeks residing in this country, the wife of who^e 
former king, was a Hohenzollern, continued to sympathize with Ger- 
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many. The patient had expected the mayor of Chicago, whose sym- 
pathies were also believed to be with the Germans; he was, therefore, 
extremely impatient with the writer for visiting him at this time. He 
refused to answer any interrogatories because of lack of time, having 
a previous appointment with the Mayor, who was coming to consult him 
on the European question. He was too busy with peace problems and 
he needed all his time and energy for that purpose. Besides, he never 
felt so well, and saw no need of wasting the writer’s time and his. I^e 
asked the former to make way for the Mayor — who never appeared. 
When visited again, he was very talkative and discussed the War, which, 
he was convinced, he could ‘^settle” in five minutes. He was expecting 
hourly messages from President Wilson, who was about to conclude 
peace with Germany, though he thought the people of America were 
eager to continue the fight. Being a personal friend of the President, 
the patient was anxious to help him in every way. At this time he 
became extremely noisy and his speech became incoherent and rambling. 
As during subsequent visits, the writer and his patient became friends ; 
he began to shower millions of dollars upon the writer, with directions 
to buy a $10,000 automobile at his expense, and requested the favor 
of permitting the writer’s wife to accept of him a diamond brooch 
valued at half a million dollars. He mentioned fabulous sums of 
money of which he was the possessor, and he was positively determined 
to make mankind happy with his prodigious wealth. In addition, he 
made it clear that his powers of persuasion far exceeded those of 
William Jennings Bryan; that he, the patient, was certainly a better 
orator, and intended to address an audience of 75,000 persons — the 
largest gathering of people the world had ever witnessed. He thought 
his voice was adequate, but needed training, because he feared it was 
not quite far-reaching. It, therefore, became necessary to begin a course 
of voice training for the occasion. On the following day the patient 
was hoarse and almost exhausted. The nurses reported ’ that he had 
rehearsed his speech all night, for he was anxious that every man, 
woman, or child of the 75,000 people who would come to hear him 
should catch the meaning of his every word. He begged the writer 
to promise that he and his family will occupy the platform when 
he shall deliver his great oration. Peace to him was assured, provided 
he could deliver the great speech. From that time and during the 
next few days, he rehearsed his speech day and night. The conse- 
quence of these rehearsals can be imagined : for blocks around the peo- 
ple would stop on the street, attempting to locate the evildoer. Once 
they discovered his location, it was impossible for the patient to remain. 
He was summarily dismissed, and without ceremony, from four dif- 
ferent “rest cures,” because of the intolerable noise, which disturbed the 
peace of the vicinity, while the patient was laboring toward peace 
of the world. The delusions of grandeur and the violent moods per- 
sisted during a period of eight weeks. Gradually the patient became 
more docile, permitting radical treatment to be administered. A short 
remission occurred, which lasted three weeks, during which time the 
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-atient remembered in part the happenings during the exalted phases 
!;{' his disease. Then an* exacerbation of symptofns occurred; this was 
(•Illy of short duration. After an extensive course of Swift-Ellis and 
jiKircury treatment, the patient cleared up ; in other words, a remission 
0 (‘curred lasting to the date of this writing. lie has now a clear con- 
('(‘ption of our past and present relations with the enemy, and knows 
tliat his sympathies had been misplaced. His brothers assured the au- 
thor that his mentality shows no deterioration, though he spoke to the 
writer recently of the ‘^tragedy of life’’ without emotion. 

Mentally the patient continued to improve, but physically there de- 
veloped marked ataxia and Argyll-Robertson pupils. The Achilles 
reflexes, previously present, have disappeared, and the patellar reflexes 
liave become unequal — the right showing a faint reflex, while the left is 
entirely absent. In addition, there haye developed sharp lancinating 
pains, and the entire picture has become one of tabes minus general 
paresis. Though the spinal fluid repeatedly showed a four plus positive 
finding, the reaction had become negative during the remission. At the 
end of six months there was a two plus positive Wassermann on the 
spinal fluid with a negative blood reaction. Finally the blood and 
spinal fluid became again negative and the patient returned to Greece. 
It may be of interest to record that the writer’s sworn statement saved 
the j)atient from being sent to the front, for he had been put into a 
uniform soon after his arrival in Greece. From his relatives the writer 
learns that he continues well.; 

4. Depressed Form op Paresis. — Despondency and depressive de- 
lusions are the dominant characteristics of this form of general paresis. 
Patients are usually introspective from the beginning; they feel them- 
selves becoming inefflcieiit, tired and weak. They suffer from the numer- 
ous pains and aches of the neurasthenic — pressure headaches and the 
various backaches, loss of sexual power and of sluggish bowel action. 
They constantly worry and become extremely hypochondriacal, claim- 
ing they are doomed, as no cure is possible for them. One physician 
after another is consulted, but each one in turn is told by the patient 
that there is no use wasting time on him, for he knows that his case 
is the worst in existence. ^Tt is because of these early symptoms that 
patients are considered neurasthenic, hypochondriacal or hysterical. 
Another diagnosis frequently made at this time is that of melancholia. 

At first complaints have an adequate emotional background ; later 
tliey are senseless. Believing that the stomach is made of glass, they 
refuse to eat ; besides, digestion has ceased, the bowels have not moved 
in months, and the tongue consists of a mass of corruption. The throat 
clogged by a carcas, there is no taste or smell left, and the vital 
fluids are escaping in the urine. Some of these patients may be found 
fitting for hours without the slightest attempt being made to change 
tlieir position. The reason assigned may be fear of instant death. 

In many instances the hypochondriacal state is accompanied by de- 
hisions of sin. They accuse themselves of all sorts of crimes, from hav- 
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ing spoken ill of a friend to having committed the most atrocious mur 
der. Of course, they ask for no sympathy or pity — ^to be burned a 
the stake is what they deserve and what they confidently expect. The:\ 
have enjoyed at the expense of people's suffering; they have always 
lived a lie and must now get their punishment. Occasionally patient 
interrupt the conversation by an anxious look toward the door, ask 
ing ‘ ‘ When are they coming to take me to the scaffold ? ' ' 

There are not only the delusions of sin, but also those of perse- 
cution, accompanied perhaps by visual and auditory hallucinations. Re- 
marks against their person or their family are overheard; conspiracies 
are being hatched against everybody' dear to them. Whole armies arc 
being mobilized against their acquaintances. Occasionally they sec 
their enemies entering the room, standing before them with drawn 
swords, and threatening death. 

The consciouness becomes confused and illusions may occur. Time, 
place and persons are mistaken, but one thing seems cer|:ain to them: 
everything has direct reference to themselves. This type of depres- 
sion may aptly be compared with agitated melancholia or hypochondria- 
sis, which conditions are almost indistinguishable from this form of 
general paresis. The patient, like the true melancholiac, paces the floor, 
wringing his hands and begging for death. “Kill me, doctor!” is a 
favorite expression with them. In this disease, however, there is always 
present a note of the nonsensical and ridiculous, with an air of insin- 
cerity about their complaints. The condition continues to grow worse, 
and finally the patient remains in bed huddled in a corner, awaiting 
the end. Others wisli to hasten the end by attempts at suicide, which 
are made in such a whimsical and ineffectual manner that they only 
succeed in mutilating themselves. The periods of actual anxiety are 
of short duration, thus again differing from true depression; they 
usually alternate with longer periods of complete apathy, or even a 
period of spurious exaltation may supervene. 

States of stupor may appear, during which patients become mute, 
being oblivious to their surroundings, refusing food, and being nega- 
tivistic in every way. The resemblance of dementia prsecox to catatonia 
is striking ; there are the muscular rigidity, negativism and mutism. The 
stuporous phase may persist for weeks or may appear on alternate 
days, with approximately rational days between. The depressed form 
of general paresis constitutes about one-fourth of the cases and occurs 
in persons past 40 years of age. Remissions may be expected in about 
10 per cent, of cases and paralytic attacks in 25 per cent. 

The following case is fairly typical of this form of general paresis. 

Case XVIII. — The patient was a man 55 years of age, but rather 
senile looking. At the time of the first examination he was extremely 
emaciated, though not bedridden. When anybody came into the waid 
the patient rushed forward, complaining of his treatment and bewailing' 
his fate. His favorite method was to protrude his tongue, touching 
it with his fingers, and then to begin a most graphic description of 
how his tongue was rotting away and how physicians and nurses com- 
bined to cause his death. At the same time he felt sure that nothing 
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aild be done for bim, and that be ln\ll^t be permitted to starve bim- 
jf. He refused to take "food not only because of his tongfue, but 
iso because bis stomach bad been transformed into glass, which pre- 
\ ^ nts the secretion of gastric juice. 

Physical examination revealed Argyll Robertson pupils, exaggerated 
reflexes in knee and Achilles tendons, tremor in tongue and hands, 
and a slight degree of ataxia of station. The patient ultimately be- 
came bedridden and died from an intercurrent pneumonia. 

The prevailing features in this case were hypochondriasis and mel- 
ancholia of a rather constant type, but with the most absurd somatic 
delusions. 

5. Taboparesis. — Cases occur in which to the mental symptoms are 
added many of the classical signs of tabes, such as the loss of the tendon 
reflexes, Argyll Robertson pupils, lancinating pains, ataxia of upper 
and lower extremities, Romberg sign, hypotonia, crises and arthropathies. 
Some neurologists regard tabes as a spinal paresis and paresis as cere- 
bral tabes. The writer’s experience bear^ out the statement made by 
others, that taboparesis is not exactly the same as tabes and general 
paresis, but that the disease is a composite, showing differences in 
either component. In a general way the tabes is ill-defined, lacking 
many of the usual symptoms, and the mental symptoms of paresis are 
somewhat milder. 

The following case is fairly representative of the group. 

Case XIX. — Patient is la widow, 41 years of age, a waitress. She 
entered the hospital because of pain in the epigastrium, double vision, 
pains in the feet, severe headaches, and loss of memory. About three 
years ago she began to see double; there was no other complaint at 
that time. Recently she began to suffer from severe headaches and 
pains in the feet. She is the mother of two living children; one child 
died as an infant from summer complaint. An examination reveals 
a ptosis of the left eyelid and there is a left internal rectus paralysis, 
causing diplopia when patient looks to the right. The right pupil is 
larger than the left. There is complete Argyll Robertson pupil in the 
right eye and sluggish light reflex in the left. The knee jerks and 
Achilles reflexes are absent. 

Mental tests reveal the patient’s inability to. name the day of the 
month or year correctly, and, besides, she mistakes the writer for some 
one else. The speech shows marked hesitancy and there is elision of 
syllables when she repeats the phrase: ** Around the rugged rock the 
ragged rascal ran.” The tongue is not tremulous and no tremor can 
be seen in the extended hands and fingers. There is no paralysis or 
asymmetry of the face. 

Diagnosis is based on the mental involvement and the physical find- 
iiigs of sluggish pupillary reflexes, absent tendon reflexes and speech 
disturbances. The Wassermann test is strongly positive and the Lange 
‘ olloidal gold test is classical, the first four tubes of the series being 
'ompletely discolored. This is the typical paretic curve 
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The patient lives in the past, remembers nothing and feels happy, re 
gardless of her environment. 

In this case we have tabes symptoms combined with those of paresis 
— in consequence it is diagnosed as taboparesis. 

6. Juvenile Paresis. — This form of general paresis is not as ran 
as formerly believed. Many of the cases have been diagnosed as idioc\ 
or as dementia prsscox. Laboratory and careful clinical examinations 
should insure a correct diagnosis in every case. Every youthful cast* 
of supposed mental backwardness is not dementia praecox or idiocy; 
and it is well to think of the variety of paresis called juvenile paresis. 

Paretic children have either been normal or brilliant at school. Then 
suddenly, as it were, the child ^s mentality becomes arrested. Pooi’ 
memory and gradual dementia appear, with or without the episodes 
‘described as characteristic for paresis. Childishness, exaltation and de- 
pression, fears and anxieties are common symptoms. Epileptiform and 
apoplectiform attacks may appear as in the adult. The age of onset 
is from 7-15 years after infection, the same as in the adult types. The 
histopathological changes in the brain do not vary essentially among 
the different forms of the disease. A much better idea of the disease can 
be gained from a perusal of the next three case histories than from 
any amount of theoretical description. 

Case XX. — ^Patient, a young man aged 20, was brought to the 
writer ^s clinic at Northwestern University Medical School for poor 
memory, nervousness, trembling and impaired speech. Quite interesting 
is the fact that the family history throws little light on the case. Pa- 
tient’s mother, 51 years of age, had been married at 19, had never been 
sick, and comes from a healthy family ; her mother is well at 80, father 
died at 86, three brothers and one sister are well. The patient’s father 
is 54, and always had good health ; his father reached old age, but the 
mother died young. 

The obstetric history of the patient ’s mother is as follows : The first 
two pregnancies resulted in abortions of two and three months respec- 
tively ; nineteen months after her marriage a son was born, who is now 
30 years of age and in good health; then came another son, who is 
healthy; and two years later, a daughter, who is 25 years old and 
well. Henceforth the offspring showed little vitality. A daughter died 
at four weeks, because of difficulty in nursing; the next child, a boy, 
lived two hours; then our patient arrived. 

lie was born in normal labor and seemed well up to the age of two 
months. Then appeared an eruption on the face; the lips and moutli 
became ulcerated. His nose was inflamed and there was difficulty in 
breathing and nursing; he was extremely restless and cried most of the 
time. At this time also he suffered from a severe eye disease, whicli 
was cured in one week. There were no convulsions nor headaches. After 
six months’ treatment the patient completely recovered and remained 
well until the beginning of the present trouble. He walked at nine 
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I Months, talked at eighteen, and was always considered bright, being a 
1 airly good scholar’ TJie general health continued good until the be- 
<»iiining of the present symptoms. His habits were generally good, 
[liough he was a moderate smoker and drinker. 

About one and one-half years ago, before consulting the writer, his 
cliaracter gradually changed. He became irritable, peevish and would 
occasionally leave the house for a few days without an assignable cause. 
The parents ascribed these irregularities to bad temper, until they 
discovered that his physical health began to deteriorate. Then they 
thought of drug addiction, which was a mistake. A little less than 
a year ago his moodiness changed into euphoria ; he was usually happy, 
laughed over trifles, developed an enormous appetite and thirst and, in 
contrast to his former self, he became very tractable. 

While riding in a street car six months later he experienced twitch- 
ings in his face accompanied by loss of speech, lasting for about an 
hour. This was followed by occasional attacks of transient loss of 
power in arm and leg, which always terminated in complete recovery. 
Ijast winter while dancing — ^being a vaudeville dancer — he became dizzy 
and fell otf the stage. Since then his condition has been steadily getting 
worse; speech had become indistinct and continues to grow more so. 
For the past week on alternate days he has been mute, inactive, dis- 
inclined to eat, but obeys commands when repeatedly urged. On other 
days he is talkative, reads the newspapers, turns to the parents for 
information, which the writer tries to elicit from him. 

Examination . — In appearance the patient is rather boyish for his age, 
looks sonlewhat frightened and has a peculiar vacant stare. When he 
attempts to speak, the lower facial musculature is thrown into a state 
of trembling. The pupils are large, slightly irregular, do not respond 
to light and but little in accommodation. Immediately upon protrusion 
of the tongue a coarse, irregular to-and-fro tremor is seen, which it 
shares with the musculature of the mouth. The speech shows the typical 
paretic stumbling, trembling and slurring utterance. The patient is 
oriented as to time, place and persons. 

There are no delusions of grandeur and there is a fair degree of 
insight into the condition; he is conscious of memory defects. Mathe- 
matical problems requiring but small feats of memory are beyond his 
roach. 

An examination of the eye-grounds reveals normal findings bilat- 
erally. There are white lines radiating from each corner of the mouth, 
indicating cicatrices of former lues. The teeth are not of the Hutchin- 
son variety, but the cutting edges of the upper incisors are rough and 
worn away. 

The reflexes are brisk in the upper extremities, the knee jerks about 
normal, but Achilles responses are absent. There are no disturbances 
of sensation, but there is a slight Romberg and some incoordination 
in the upper extremities. The viscera are normal. 

Summary . — ^We have early eruption, snuffles, short period of ill 
health eventuating in recovery. During 18 years there is freedom from 
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all symptoms; no headaches, paralysis, or other evidence of lues. Then 
develop, rather slowly, signs of emotional and intellectual disintegra- 
tion, transient attacks of motor losses, speech disturbances and tremors- 
characteristic of general paresis. Of interest is the absence of a history 
of syphilis in the parents. However, the birth of two short-lived chil- 
dren preceding that of the patient, in conjunction with his early symp- 
toms, and the scars about the mouth, enable us to make a diagnosis of 
congenital or early lues, followed by general paresis. » 

Case XXI. — ^This case was admitted to Cook County Hospital for 
nervousness. The father is living and well, mother died of pleurisy 
at 38. There are three living brothers and one sister; several died in 
infancy. 

The patient was well until the age of 9, when he developed sup- 
purating glands on the right side of the neck, for which an operation 
was performed, leaving a large scar. He was a moderate drinker until 
five years ago, when he contracted gonorrhea and chancroid. Careful 
probing for the existence of secondaries yields negative findings. The 
patient is married. There were two pregnancies: the first one result- 
ing in abortion, the second in a healthy child, now 18 months old. 

About three months ago he had what appears to have been an 
attack of grip of moderate severity, but which left him somewhat 
nervous and caused him to enter the hospital. He states that his attack 
of grip is responsible for his weakness and nervousness. He complains 
of occasional dizziness and he is certain that for some time his memory 
has not been good. 

Examination reveals a fairly well-nourished young man with a rather 
insipid looking asymmetrical face. Around the angles of the mouth 
several linear scars can be seen radiating in all directions. When he 
speaks, a slight tremor can be seen playing around the lips, which be- 
comes more pronounced when he is angry. The pupils are irregular and 
do not respond to light and but slightly to accommodation. The fundi 
are normal. The eye muscles functionate correctly and no nystagmus 
is observed. Abdominal and cremasteric reflexes are normal; likewise 
the deep reflexes in the upper extremities. The knee and Achilles jerks 
are equally exaggerated; ankle clonus and Babinski’s phenomenon are 
not elicitable. 

Sensory disorders are absent. Coordination is normal in the upper 
extremities, but there is some ataxia of station and gait in the lower 
extremities. There is slight tremor in hands and fingers. The protruded 
tongue shows a jerky, coarse tremor which extends to the lips. Speech 
is hesitating and in a lengthy conversation becomes tremulous in char- 
acter. The usual paradigmata can be repeated, but there is noticeabh^ 
an omission of syllables and inability to pronounce the letter 

His arithmetic is exceedingly faulty: Examples: 9X9 = 72: 
'100—21 = 78, etc. Memory tests show defects which are not very 
pronounced. There is complete orientation as to time, place and persons. 

Brnrimary . — ^We have a young man with Argyll Robertson pupils. 
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( a irgerated reflexes; slight incoordination, coarse tremor in face and 
t ague and speech disturbance, with* impairipent of . memory and in- 
; uity to add and multiply simple sums. In addition, his emotions are 
(^ 1 remcly changeable: a word or look is sufficient to arouse his tem- 
j,. r. There are enough somatic signs to make the diagnosis; and the 
j,.;‘iital signs, while not very pronounced, are characteristic of general 
paresis. The finding of the silvery white lines around the mouth is 
liiglily suggestive of infantile syphilis. The case, therefore, appears 
to the writer to belong to the group of juvenile paresis, preceded by 
congenital or early acquired lues. 

Case XXII. — The patient is a girl, 18 years of age. She was brought 
to the hospital for nervousness and speech difficulties. At 13 she 
entered the sixth grade and since then has done housework. An ex- 
amination brings out the fact that her attention is lagging and general 
information and memory are poor. There are no illusions or hallucina- 
tions of any kind and orientation is good. Of course, the nearest thought 
is dementia priecox, but this diagnosis can only be made after a careful 
physical examination and laboratory tests. Because a patient is young, 
we have no right to diagnose every case as dementia priecox. 

Examination . — Physical examination reveals unequal pupils which 
do not respond to light. The knee and Achilles reflexes are lost. With 
eyes closed and feet approximated, there is considerable blinking and 
twitching of the lids, but little or no swaying. The speech is indistinct ; 
the paradigmata are not well repeated. The tongue shows an 
irregular, jerky tremor; likewise the hands. General intelligence and 
information are much impaired. Gait is somewhat unsteady, slightly 
ataxic. When asked how she feels, the answer is; “I have pains in the 
knees.’’ She describes the pain as quick, like stabs which come and 
go and feel like needles and pins. There are no sphincter disturbances. 

In examining the teeth, we find them deformed and one incisor 
looks like a typical Hutchinson’s tooth. There are no evidcmces of 
scars around the corners of the mouth. With lost tendon reflexes, 
lancinating pains, the diagnosis taboparesis can be made. Wasser- 
iiiann is positive on blood and spinal fluid. 

Laboratory Findings. — ^For a detailed discussion of laboratory find- 
ings the reader is referred to the same heading, at the beginning of 
tliis article (p. 105). 

In general paresis the Wassermann test on blood and spinal fluid 
is usually strongly positive, the spinal fluid giving a positive reaction 
with the smallest quantities — 0.05-0.2 c.c. — a point of differentiation 
L’om other types of neurosyphilis. An additional point is the fact that 
not only is the positive Wassermann seen in its greatest intensity in 
general paresis, but once present it is with difficulty changed into a 
negative one and often becomes ‘ ‘ Wassermann fast. ’ ’ It shares this pecu- 
iiarity with the most serious forms of neurosyphilis, especially those 
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which are about to pass into general paresis or when tabes is becomin; 
taboparesis. 

Kaplan, from his large experience in the laboratory, attempts r 
division of paretic serological findings into (1) the full-fledged case, 
of general paresis which give positive Wassermann on blood and spimi; 
fluid, as well as globulin reaction and lymphocytosis (17-50 cells) ; an(i 
(2) those cases in which the blood-serum, globulin and cell-count ar*- 
positive, while the spinal fluid is negative for Wassermann; and ,(3) n 
small group in which the blood is negative, while spinal fluid, globulin 
and the lymphocyte count are positive. 

As regards an increase of lymphocytes, or so-called pleocytosis, 
Kaplan thinks that a decided pleocytosis marks early paresis, while 
in the majority of clinically distinct cases of general paresis with slight 
pleocytosis and negative blood Wassermann reaction, he assumes an 
advanced process and one offering but little hope. 

The same author, having seen negative Wassermann tests in a 
number of cases of general paresis, comes to the conclusion that there 
is only one uncontrovertible rule with rcfercn(*e to positive and negative 
Wassermann, which he formulates as follows: ‘‘A positive serology is 
not compatible with a nervous disease of non-luetic origin, while a 
negative serology may be obtained in a syphilitic nervous disease. ’’ In 
the writer’s opinion, whenever a case clinically diagnosed as general 
paresis presents negative findings on blood and spinal fluid, the diag- 
nosis of paresis should be reconsidered until such time as further ex- 
aminations shall either prove or disprove the clinical diagnosis. 

The Gold Chlorid Curve , — ^A definite reaction of the precipitation 
test by Lange has been observed in paresis and in cases of taboparesis. 
This consists in the complete discoloration of the first three or four 
tubes, with a stepladder curve in the remaining dilutions. This test 
now occupies a prominent place in the serology of general paresis. It is 
not characteristic of neurosyphilis in general, but may be considered 
a special test for general paresis. Tabes does not give it, neither does 
cerebrospinal syphilis. In some respects it is the most reliable labora- 
tory test for general paresis, for when the Wassermann test is doubtful 
or absent, the Lange test may give a positive finding, while it is never 
positive in non-paretics. 

Diagnosis. — Neurasthenia. — Dming the neurasthenic phase of gen- 
eral paresis the disease may be mistaken for true neurasthenia. There 
are the symptoms of fatigue, depression, pressure headache, lack of 
mental concentration, forgetfulness, and the numerous other complaints 
usually found in the great neurosis. The circumstance that the so- 
called neurasthenic does not come to the physician of his own volition, 
but must be brought by relatives or friends is rather suspicious; the 
true neurasthenic seeks medical advice without being urged, and is 
thoroughly conversant with his symptoms, even anxious to relate them. 
Lest he forget some of them, he keeps a diary in which his numerous 
troubles are faithfully recorded. The neurasthenic complains of los^^ 
of mesr^j'-y and of lack of mental concentration, neither of which is 
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inplete or genuine, for he appears to remember everything he desires 
, remember and he can -concentrate his attention on all matters of 
n>at interest to him; besides, errors of memory or attention are 
,> ,sily corrected. The paretic does not recognize errors in memory, and 
]( he does, is unable to correct lapses by any amd\int of voluntary effort. 
Tlie neurasthenic worries and is not satisfied with the physician’s ex- 
planation of the case; the paretic’s worries seem rather superficial 
niid he is easily satisfied with any sort of explanation. The sudden onset 
oi’ symptoms after some mental perturbation or shock favors the diag- 
nosis of neurasthenia, while the insidious and slowly progressive develop- 
ment of symptoms speaks for paresis. Marked change of character, 
signs of loss or diminution in the ethical and moral spheres, marked 
liyj)Ochondriac depression without cause or explanation — these are symp- 
toms favoring the diagnosis of paresis. The true neurasthenic, imagining 
himself insane, and uncertain in social intercourse, fears that which 
actually takes place in the paretic ; but since he is really sane and knows 
how to behave in society, commits no offense against good manners and 
th(i rules of civilized society. Some of the symptoms foreign to neuras- 
thenia but present in paresis are obstinate sleeplessness in spite of 
hypnotics, or the reverse, namely, an irresistible tendency to sleep any- 
where and at any time. "When these and similar symptoms appear 
in one who is supposedly a neurasthenic, the diagnosis of pre-paresis 
must receive serious consideration. Of course, a history of apoplecti- 
form and epileptiform attaqks, transient loss of speech, temporary rnono- 
I)l(‘gia, or tongue paralysisi, belongs to paresis and is against neuras- 
thenia. The differential diagnosis between neurasthenia and general 
paresis was foraierly made on clinical grounds only, and it therefore 
lacked the certainty of a laboratory examination. At i)resent we are 
in a position to clear up grave doubts in diagnosis by the various tests: 
Wassermann, Nonne, Noguchi, Pandy and Lange. It is a rule admit- 
ting of no exceptions, that whenever a patient past middle age presents 
himself for the treatment of so-called neurasthenia coming on insid- 
iously and without adequate cause, careful search should be made for 
the possible development .of general paresis. 

METiANCiiOTJA. — The depressive form of paresis is distinguished from 
tlie mental depression of pielancholia and the depressive phases of manic- 
depressive insanity by evidences of mental deterioration, defective judg- 
ment, failure of memory, lack of orientation as to time and persons, 
nonsensical delusions and entire absence of a true emotional background 
ior the patient’s words and acts. In melancholia, self-accusation and 
anxiety are rather sustained and accompanied by deep emotion, while 
in paresis these are transient in duration and devoid of feeling. 
'Hie paretic has periods of exaltation interrupting his depression, while 
du> melancholiac may have his good days, but never shows extravagant 
t'^altation. In true depression there is motor retardation or inhibition, 
blit no mental deterioration. A patient even in the stuporous states 

manic-depressive insanity takes some notice of his surroundings; 
"lien threatened with a needle or pin he shows some concern and slowly 

voT,. X.— 14 
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moves away the part threatened. The paretic is disoriented, takes litt’ } 
notice of his environment and does not react to painful stimuli. In add - 
tion, there are the characteristic physical signs, as Argyll Roberts^ i 
pupils, disturbance of the deep reflexes, tremors, paretic speech, etc, 
all of which are absent in manic-depressive insanity. Finally, the Wa^- 
sermann test on blood and spinal fluid is never positive in melancholi i 
or manic-depressive insanity, while in general paresis there is almo>t 
100 per cent, positive Wassermann. , 

Mania. — The excited paretic may be mistaken for a case of mania 
or for one in the manic phases of manic-depressive insanity. In mania 
there is often a history of recurrent attacks, and delusions are within 
the bounds of possibility; in paresis the delusions are fantastic, im- 
probable and ridiculous. The manic patient is more alert and quick to 
apprehend when his attention can be attracted, while the paretic is rather 
dull and depends entirely on suggestions from the surroundings. The 
maniacal patient is more or less consistent in his excitement, is not 
subject to sudden attacks of depression, while the excited paretic is 
more likely to have an accession of the most abject depression in the 
midst of a debauch of excitement. In the last analysis, the Wassermann 
test may offer valuable assistance. 

Chronic Alcoholism. — This condition occasionally produces a pic- 
ture much like general paresis, and requires differentiation. The con- 
dition is a form of dementia and is often called pseudo-paresis. In this 
there may be found speech difficulties, pupillary irregularities, motor 
weakness, tremor, ataxic gait, exaggerated or absent tendon reflexes— 
in fact, many of the physical signs of general paresis and many of the 
mental ones. The speech disturbance in alcoholic dementia lacks the 
essentials of true paretic speech; there is no Argyll Robertson pupil; 
a history of chronic alcoholic indulgence is in evidence, and a syphilitic 
history cannot be obtained. In true paresis the symptoms are more or 
less persistent and the disease is progressive, while in alcoholic pseudo- 
paresis the symptoms change with the degree of elimination of alcohol. 
It must be admitted that the combination of alcoholism and general 
paresis is not infrequent and may lead to diagnostic difficulties, but 
the Wassermann and Lange tests will readily clear up the diagnosis. 

The Psychoses op Interstitial Neurosyphitjs. — These may take 
on the form of general paresis and present problems for differential 
diagnosis which gain in practical importance when it is recalled that 
the interstitial types of neurosyphilis offer better prospects for the thera- 
peutist than the parenchymatous disease, general paresis. 

Clinically we know that ocular palsies of the more or less permanent 
type belong to interstitial syphilis, while paresis of a transient type in 
the muscles of eye, upper or lower extremities are the distinguishing 
mark of general paresis. Optic neuritis with secondary optic atropliy 
belongs to interstitial neurosyphilis, while primary optic atrophy occurs 
in general paresis. In the last condition there may be found diffusf^ 
dulling of sensation, while in interstitial syphilis there may be localiz<'(l 
sensory defects. Disturbances of speech and writing are never as {u - 
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ntuated as in paresis. Positive Wassermann with small quantities of 
jdiial fluid, and the Lange paretic curve, may greatly assist in differen- 
ating between the interstitial and the parenchymatous form of de- 
« icntia. 

Senile Dementia. — Senile dementia gives symptoms similar to those 
,,f general paresis and needs differentiation. The following criteria for 
senile dementia may be of use: The disease occurs at a ralJier advanced 
{,ge, from 65 years on. Memory is last for recent happenings, though 
jl may be good for things long past. The patients are g(‘nerally de- 
{)r(*ssed and irritable, and believe themselves pcrs(‘culed by their own 
relatives. Senile dements usually awaken very early in the morning 
and cause much commotion in their househoMs, complaining of the ill- 
treatment accorded them by their kin. Though their dcOusions are mostly 
persecutory in character, occasionally they are of the grandiose type. 
Compared with general paresis, the eour.se of senile dementia is slow; 
j)aretic speech is absent and Argyll Robertson pupil is relatively rare. 
The tremor in tongue, facial muscles, and in the hands, is present in 
paresis and absent in senile dementia. Lastly, the serological labora- 
tory findings are positive in paresis and negative in senile dementia. 

Di:MENTiA Pr^cox. — This condition is difl'ereiitiated by the age dif- 
ferences; prfBCOx occurring in younger individuals, vhile paresis, with 
the exception of the juvenile type, occurs mostly in persons past middle 
age. The physical signs of paresis are absemt in the prmcox group; 
there is good memory and orientation in prsecox, while both are affected 
in paresis. Occasionally eVen catatonic symptoms arc observed in gen- 
eral paresis, which of course leads to mistakes in diagnosis. In general 
paresis the catatonic symptoms are accompanied by greater insensi- 
bility and cloudiness and greater disturbance of memor}-. Loth sets of 
patients may be extremely negativistie ; and we then have to depend 
upon physical signs and laboratory tests for a diagnosis. Of the physi- 
cal signs, the writer considers the Argyll Robertson pupil the most im- 
portant one, for tremor, increased reflexes, epileptiform attacks, and 
dizziness may also occur in dementia prmcox. 

The paranoid forms of dementia pra?eox are distinguished by the 
jaitient’s relative lucidity — he reasons better, though hallucinations are 
more frequent and delusions of influence are common in praecox and 
rare in paresis. Again, the physical signs and the laboratory findings 
will ultimately decide the diagnosis. 

Lead Intoxication. — Lead intoxication, especially that form called 
lead encephalopathy, may simulate the picture of general paresis: there 
are headaches, loss of memory and speech disturbances similar to those 
of paresis. There is, however, an absence of Argyll Robertson pupil, 
and usually there is proof of lead colic and lead palsy, and the dementia 
IS moderate and non-progressive. Though Walter Timme has reported 
positive Wassermann in both blood and spinal fluid in a case of lead 
» occphalopathy and cites Sir Thomas Oliver, Cyrus Field, and others, 

^ having published similar reports, this finding needs corroboration 
md the exclusion of syphilis. In lead cases the basophilic degeneration 
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in the blood of lead workers may greatly assist in diagnosis, also th(' 
gradual clearing up of the mentality after treatment of the lead condi 
tion by elimination. Besides, no one has as yet reported a positive Lang< 
test in lead encephalopathy, and this test should definitely settle the 
diagnosis. 

Treatment. — Prophylaxis. — This is identical with the prophylaxis 
of syphilis in general and of neurosyphilis in particular. To the state 
ments made under Interstitial Neurosyphilis and Tabes it is necessary 
■to add the following considerations: The great preventive of general 
paresis next to thorough antispecific treatment is the avoidance of 
excessive brain work, worry and responsibilities. Emphasis must be 
placed on the importance of thorough antisyphililic treatment controlled 
by repeated Wassermann tests on blood and spinal fluid during the 
early stages of syphilis. According to Wile and Stokes, the fate of 
every syphilitic seems to be determined in the first months of infection ; 
for it is then the nervous system receives its quota of spirochetes. The 
lesions during these early periods are transient, slight and readily 
amenable to treatment. It seems logical, therefore, to consider every 
patient showing involvement of the central nervous system in 
the early months as a case of i)otential tabes or paresis and entitled to 
the most effective treatment. 

Specific Therapy. — A positive diagnosis of general paresis was, 
until quite recently, the equivalent of a death warrant. It now means 
the most urgent call for the application of the most energetic antispe- 
cific treatment known. The methods of treating general paresis have 
undergone a slow evolution from pure empiricism to a more or less ra- 
tional therapy of attacking the spirochetes in their hidden fields of 
activity. The non-specific method was evolved from the following clinical 
observations: Much improvement had been noted in the mental state 
of paretics after acute infections as pneumonia, erysipelas and febrile 
diseases generally; this was attributed to heightened leukocytosis ac- 
companying those complications. The idea then suggested itself of 
inducing artificially this hyperleukocytosis by means of sodium nucle- 
inate injections in ascending strengths. This method of treating gen- 
eral paresis is still on trial, having thus far yielded scant results. 

Von Wagner’s New Treatment of General Paresis. — This non-speci- 
fic method has given excellent results in a number of cases and con- 
sists of the following : A non-treated case of tertian malaria is selected. 
While the malaria patient is in the midst of an attack of fever, 2 c.c. 
of blood are removed from his arm and injected into the skin of the 
paral^'tie patient’s back. After a period of one to two weeks the injected 
patient develops chills and fever; the temperature may rise to 103-105'’ 
F. and even higher. The patient is permitted to pass through ten or 
twelve such attacks without being given quinin. Then quinin is ad- 
ministered in doses sufficient to check the malarial activity. And it is 
also at this time that the usual intravenous injections of salvarsan or 
neosalvarsan are administered. 

Pilez reports that of 141 paretic patients treated in 1919-20, 51 have 
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* (inpletely recovered; 18 showed marked and persisting remission with- 
<,.it being able, however, to return to their former occupations; 57 cases 
came stationary or showed an incomplete remission ; 15 patients died. 
There is no parallelism in the degree and duration of the remissions 
oil the one hand and in the serological reactions (spinal fluid) on. the 
other. The best results are obtained in cases with maniacal excitement 
and in cases of the simple type of dementia paralytica. The hypochon- 
driacal, presenile and catatonic forms of the disease show a less favorable 
response. 

The remission, if it occurs at all, comes gradually, but finally becomes 
permanent. Not only general paresis, but other forms of neurosyphilis 
were thus treated. The results thus far obtained have awakened a new 
liope in the hitherto hopeless paretic. 

In the correct evaluation of any form of therapy it is well to be 
reminded that general paresis has a natural tendency to remissions. 
According to Ball, 10 per cent, of all cases undergo remission of variable 
duration, and, 0.5-1 per cent, show complete and long continued remis- 
sions. It may thus happen that such remissions occur at about the 
time when treatment is begun and one is left uncertain as to what 
produced results — the remission or the treatment. It therefore behooves 
us to be rather conservative as to the value of any form of therapy. 
Nevertheless those who have treated a large number of cases must be 
accorded the right to an opinion as to the efficacy of certain methods 
of treatment. Because of the absence of results from the usual anti- 
syphilitic treatment by means of mercury and iodids, the medical pro- 
fession had developed an apathy towards any kind of treatment of 
paretics. This fact retarded progress and led in part to the adop- 
tion of a wrong nomenclature for parenchymatous syphilis, namely, 
parasyphilis, metasyphilis and postsyphilis. Through the labors of 
numerous observers here and abroad, notably Noguchi, Nichols and 
Graves in this country, and Marie, Levaditi, Foerster and others in 
Europe, we know definitely that living spirochetes are present in the 
brain and also in the blood (Graves) of paretics. The inefificacy of 
salvarsan administered intravenously and of mercury by mouth, injec- 
tion or inunction, is now easily understood, for the organism is not 
found near the bloo^d stream, but in the gray matter at some distance 
from the blood-vessels. It has been shown by some that arsphenandn 
and certain other chemical substances administered intravenously 
scarcely — if at all — reach the ventricular fluid, whereas these same sub- 
stances injected into the subarachnoid space readily reach the ventricles 
and through them are brought into communication with the perivascular 
and perineural spaces and clefts. Quite naturally the intraspinal in- 
,jr(d/ion route was seized upon as the most feasible method of reaching 
tb.(^ brain parenchyma. Favorable results have been reported by most 
those who have actually given this method a trial, though an occa- 
ssional voice is heard against the futility and even harmfulness of the 
»^'vift-Ellis intraspinal method, and of the intracranial and intracistern 
Mites. The results of intraspinal autoserosalvarsan injections have 
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been so encouraging for tabes that the same treatment is now applied ii 
general 'paresis. Naturally, improvement has not been as marked ii^ 
this disease as in cerebrospinal lues and tabes, which Swift explains b;. 
the fact that active inflammatory changes are often found in the regioi 
of the radicular nerves (in tabes), and the separateness of the dorsa. 
roots may result in greater accessibility of the remedial agent. **It is 
conceivable,’^ says Swift, *^that if all the radicular nerves and dorsai 
ganglia were gathered in one area, as in the cerebral cortex, the arrest 
of tabes might be as unsatisfactory as the treatment of paresis.” 

Like Riggs, the writer has become impressed with the results ob- 
tained from intraspinal therapy, which arc in striking contrast witli 
our results from the older methods of administering salvarsan and mer- 
cury. Apart from all theoretical discussions as to why intraspinal 
medication may or may not be efficacious, the mere fact that patients 
who failed to respond to intravenously administered salvarsan have 
shown remarkable improvement under the administration of the Swift- 
Ellis method is sufficient recommendation for its employment in paresis. 
In hundreds of patients in whom intraspinal injections have been used, 
few or no untoward results have been reported, and this alone would 
indicate that the danger from its employment can only come from lack 
of skill and toxicity of the product. Besides, in a disease so utterly 
hopeless in its prognosis as general paresis, there need be no hesi- 
tancy in applying a remedy offering a promise of some measure of 
success. 

Hammond and Sharpe have treated paretics by means of salvar- 
sanized serum injected directly into the ventricles and they claim its 
superiority over the intraspinal and intradural method. In their first 
report they reach the following conclusions : 

^^1. In comparison with the deadly nature of paresis, the hazard 
of intradural treatment, by whatever method, is of little moment. 

“2. On experimental and clinical grounds, both the subdural and 
intraventricular methods are superior to the intraspinal route in the 
treatment of paresis. 

“3. Prom an experimental and theoretical standpoint, the intra- 
ventricular method is superior to the subdural route, and we believe it 
to be safer. 

‘^4. The intraventricular method, with careful technic, and a diie 
regard for the anatomy of the brain and the delicate nature of the 
tissues one is invading, is practically free from danger. 

^*5. If the freedom from unfavorable symptoms so far achieved iu 
intraventricular injection can be maintained, it will be imperative 1o 
so treat paresis in its earliest stages, with greater chance for marked 
improvement and perhaps permanent arrest of symptoms.” 

In a second paper in which they report ten more cases treated by 
the intraventricular method, making thirteen in all, they state that 
the improvement noted in their cases has never before been obtained i'l 
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series of cases. There operative technic is simple and ican be learned 
1 perusal of the original papers, mention of which will be found in 
I bibliography at the end of this article. 

F. Lautman describes a new method for intraspinous treatment of 
71 iiral syphilis with mercury. His method consists “in pushing mer- 
(,..y to the point of tolerance, obtaining the blood-serum, reenforcing 
7 Ills by the addition of a solution of mercuric benzoate in normal saline, 
I’ciiioval of as much spinal fluid as can possibly be obtained by lum- 
liar puncture, and injecting intradurally the serum mercury prepara- 
tion. The quantity of fluid injected should be less than the amount of 
^])iiial fluid withdrawn so as to create a negative pressure within the 
dural cavity. To saturate a patient with mercury, he gives daily in- 
miclions of one-fourth of an ounce of fifty per cent, mercurial ointment, 
suj)plemented by tri-weekly intramuscular injections of any one of the 
mercurial salts. These procedures are continued until the first evidences 
of plyalism appear (four breath, gingivitis, cramps, etc.), when 30 c.c. of 
blood are rem'oved by venipuncture. The rest of the technic is similar 
to that used in the Swift-Ellis method : 

“1. The blood is allowed to clot and the 10 or 15 c.c. of serum ob- 
tained is pipeted off and 

“2. Centrifuged to remove all the blood-cells. 

“3. One c.c. of a solution of one grain of mercury benzoate in 
25 c.c. normal saline is plac^ed in a clean test tube and boiled. If, on 
cooling, this solution becomes turbid, it should be discarded and an- 
other c.c. of the solution boiled up in the same tube. If this remains 
clear on cooling, 

“4. The clear serum is added and the preparation is mixed well. 

“5. It is then heated at 56** (k for half an hour and 

“6. Administered, by gravity, at body temperature.’^ 

A method of treatment has been suggested and tried by Gilpin and 
Earley, which consists in drainage of the cerebrospinal fluid after the 
administration of mercury by inunction or salvarsan intravenously. 
They ask the question why arsenic and mercury, which produce good 
results in all other forms' of syphilis, are practically innocuous in syph- 
ilis of the nerve tissue. The answer is given that after the adminis- 
tration of either drug by way of the mouth, skin, or blood-vessels, 
neither drug was to be found in the cerebrospinal fluid. Why? There 
arc two answers: (1) The choroid plexus does not permit substances 
^nch as arsenic and mercury to pass. (2) Passage of the two sub- 
'^tanees into the cerebrospinal fluid takes place by osmosis, which is 
impossible when the pressure of the cerebrospinal fluid equals^ the 
I" assure of the blood. Reasoning from this thought, they conceived 
^ idea of reducing the pressure within the cerebrospinal cavity, in 
^ k"r to bring foreign substances through the capillary walls and 
to secure the direct effect of arsenic and mercury on the nerve 
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tissue itself. Their technic is as follows: Patients are drained on( 
weekly, and the quantity removed is as much cerebrospinal fluid i s 
will flow from 20 c.c. to as high as 40 c.c. The patient is placed o i 
his left side in bed. The sterilized needle is inserted at the second ( v 
third interspace. The first 5 c.c. of fluid are used for testing. Tl-^i 
only bad effect of drainage is headache, which occurs in some patient . 
Some who have tried this method are quite enthusiastic over it, whiie 
others have not seen the benefits that are obtained from the Swifl-Elli.s 
method. 

In the writer’s opinion the intracerebral route, both intradurally 
and intraventricularly, should be left to the surgeon; the physician 
will do well to choose between spinal drainage and autoserosalvarsan 
intraspinal or intra<jistern injections. The writer prefers the combined 
mercury and Swift-Ellis method of treatment for early cases of general 
paresis. 

The tryparsamid treatment described in the general section on 
Neurosyphilis under Treatment may after all become one of the rec- 
ognized methods of treating general paresis. At the date of this revi- 
sion, however, the author cannot conscientiously recommend its use. The 
danger to the optic nerve is such that it would overbalance any benefit 
that may otherwise be obtained. 

Von Wagner’s Malaria Treatment. — This method of treating general 
paresis, described on page 212 in a previous section of this article, is 
still in the experimental stage. At best it can only be applied in insti- 
tutions for the insane and in hospitals. It is doubtful whether the 
individual physician in this country will ever be able to avail himself 
of this remedy even if it should prove valuable. 

Symptomatic Treatment. — In addition to the treatment directed 
against the disease itself, symptoms as they appear in the individual 
case must receive attention. 

For the attacks of excitement in paresis prolonged immersion in 
the warm bath at body temperature has been generally adopted by 
modern psychiatrists as an effective and humane substitute for physical 
restraint. Certainly the continuous warm bath is a civilized procedure 
compared with the barbarous mrihod of straps and strait- jackets. In 
exceptional cases of extreme restlessness and excitement it may be neces- 
sary to administer small doses of hyoscin hydrobromid (grain 1/1 CM)) 
(0.00065 gram) hypodermically, or large doses of sodium bromid by 
mouth. 

The treatment of attacks of melancholia and of hypochondriasis' 
occurring in general paresis is the same as for depression from other 
causes, namely, the exhibition of opium, either the aqueous extract or 
the powder, in half -grain (0.0324 gram) doses, three times daily, and 
gradually increased to 1% grains (0.1 gram) three times daily. 

In the hypochondriacal cases, with the delusions principally direct('d 
toward the digestive organs, as when a patient thinks his tongue h.is 
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otted away and his stomach is made of glass, it may become necessary 
) resort to tube feedixig or nutrient enemata. 

For the better control and management of the epileptiform and 
.,poplectiforra attacks, detention in a private sanitarium or in a public 
injititution is indicated, where the treatment will be the same as for 
,'|)ilepsy and apoplexy from other causes. It is an oft-repeated obser- 
vation that the unexciting life of an institution is conducive to 
(lie prevention of the stormy episodes so common in the paretic's ex- 
istence, especially early in the disease. Here also the outbreaks of vio- 
lent attacks on the environment can be more readily subdued. 

During the later and last stages of the disease, when the patient be- 
comes more docile and manageable, he may le eared for at home by a 
(‘ompetent nurse. It is well to instruct relatives that strict attention 
slionld be given to the most obvious rules of general hygiene. The 
])aretic really must be treated as an invalid or child, for be loses ali 
initiative. It will be necessary to keep the bed clothing perfectly dry 
and the skin should be cleansed with soap and water. The bony parts 
of the body must be padded so as to prevent bed-sores, which 
often terminate the patient's existence. 

A constant danger in general paresis is the development of hypo- 
static pneumonia. We aim to prevent this complication by frequently 
turning the patient from side to side. Jt will also be necessary to 
guard against urinary retention and the development of cystitis. The 
hliiddcr may be easily outlined by percussing the abdomen from below 
upward, and occasionally it may be emptied by manual expression, 
thus rendering catheterization unnecessary. In other instances regu- 
lar catheterization must be resorted to, and immediately afterward the 
bladder is washed out with a weak solution of boric acid or perman- 
ganate of potash. 

The oral cavity likewise requires the strictest hygienic care; mouth 
and teeth are cleaned after each meal, so as to prevent aceumnlation of 
additional poisons capable of aggravating the patient’s condition. The 
howeh also come in for a share of attention, as paretics have been known 
to remain constipated for weeks without complaint. 

And last but not least, it is the physician’s duty once he recognizes 
the true condition, to warn the family against possible financial ruin. 
A paretic patient, being devoid of sound judgment, is easily recognized 
by money sharks and singled out as a victim. The result is that he 
outers into all kinds of get-rich-quiek schemes with the inevitable con- 
J?'‘quc:iccs of losing the savings of a lifetime or his family’s fortune. 

To prevent such disaster, a conservator must be appointed to manage 
the patient’s business and property. This can best be done by advising 
him to go away for a rest to a private sanitarium. Of course, rela- 
tives are not always convinced that such a course of action is neces- 
sary until too late to save even a fragment of the patient’s property, 
thr ij is hard to believe that under an apparently normal exterior an 
dividual is entirely devoid of judgment. However, it is our duty to 
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present the facts in the most forceful manner and to obtain the family 
consent to relieve the patient of all social and financial responsibilities. 

Prognosis. — Ever since the disease was first recognized the prog- 
nosis has been considered decidedly unfavorable. Death occurs in a 
majority of cases within three years from the onset of the disease. Only 
a small propoi tion of patients live five or six years after the full develop- 
ment of symptoms. According to Charles L. Dana, there are ‘ ‘ cured 
or arrested cases of paresis, of which he has reported a number. It was 
claimed by others that his cases were not true paresis but merely re- 
sembled that disease clinically — were so-called pseudo-paresis. To this 
Dana has replied more than once and each time he is more firmly con- 
vinced that his view is correct. He supports his contention by further 
reports of cases previously described as cured. It appears to the writer 
that no one has disproven the diagnosis of any of his cases. In the 
future we shall have positive proof as to our cures only when all the 
newer differential tests, including the Lange and Luetin reactions, shall 
be systematically applied in every case before beginning treatment. In 
the writer ^s opinion it is a mistake to pronounce a patient doomed when 
the diagnosis of general paresis has been made, and while convinced that 
lengthy remissions are possible even with insufficient treatment, it ap- 
pears quite probable that we shall be able to change the prognosis 
to a more favorable one by the application of energetic treat- 
ment. In a number of cases coming under the writer’s personal ob- 
servation he has seen remarkable improvement and arrest of symptoms 
to a degree considered “cures” by relatives and friends. Though the 
number of patients who were thus benefited by treatment is not large, 
reports are constantly reaching us from various sources establishing 
the fact that undoubted cases of paresis are making splendid progress 
under the intraspinal and intracranial methods of treatment. Of course, 
no one is deluded as to the outlook of advanced cases of tabes or paresis, 
which scarcely show lengthy remissions under the best treatment. In 
such cases nothing more is required than custodial care; all efforts 
toward a cure are misdirected and a sign of poor judgment. However, 
in the early cases, when a supposed neurasthenic in the pre-paretic 
stage of general paresis comes to us, at a time when the diagnosis is 
made with some difficulty, treatment energetically pursued gives the 
best results. The prognosis, therefore, depends largely upon the stage 
of the disease. In addition, the patient’s tendencies and his general 
make-up are to be considered. Those who have dissipated all their 
lives and who are derived from neurotic stock seem to grow worse 
under any form of therapy. It is the writer’s opinion that, given a 
patient in the earlier stages of the disease and one who has lived a 
fairly good life as regards excesses in haccho et venere, and who is in 
a condition to avail himself of the modern treatment by intraspinal, 
intracranial, or spinal drainage methods of treatment, the prognosis 
is by no means hopeless. On the contrary, upon a perusal of the recent 
literature one gains the impression that the paretic’s outlook for im- 
provement and cure has become better than ever before. 



GENERAL PARESIS 219 

Pathology. — In recent years the pathological anatomy of general 
|,.jresis has been worked out to a degree that may be considered pathog- 
i,;,monic for that disease. Beginning with the skull, it may be noted 
I hat occasionally hyperostoses and exostoses with thickening of the 
i.iblcs have been observed. The important pathological changes are 
jound in the membranes and the cerebral tissues. 

The dura is more or less adherent to the skull and strips with diffi- 
culty from the brain substance. There are evidences of pachymenin- 
oitis interna and hematoma of the dura mater in the form of freshly 
orfxanized material and laminated layers of recent and old blood-clots. 
In addition, numerous subpial hemorrhages may be observed and the 
l(‘ptomeninx is thickened; milky deposits can be easily made out along 
the blood-vessels. 

Microscopically there are found proliferated connective tissue and 
immcrous lymphocytes and plasma-cells, also mast-cells and so-called 
gitter-cells. The convolutions are atrophied, especially in the frontal 
lobes, less so over the parietal lobes. TJie pathological changes are 
less marked at the base and barely noticeable over the occipital lobes. 
The veins are much dilated, especially in the acute forms of general 
paresis. 

The connective tissue of the cortex, the neuroglia, shows important 
and extensive pathological changes which Weigert has described as char- 
acteristic for destruction of nerve parenchyma. As in other tissues, in 
which connective tissue replaces destroyed parenchyma, neuroglia takes 
tile place of the proper parenchyma in the brain. One of the prin- 
cijial characteristic pathological changes m paretic brains is the abun- 
dance of neuroglia tissue — glia cells and glia fibers — an expression of 
much parenchymatous brain destruction. 

In addition to the changes described, the blood-vessels are affected; 
there is proliferation of the interstitial cells with division of nuclei. 
This is best seen after apoplectiform attacks when new vessels form and 
the cells proliferate into the surrounding tissue, forming new inter- 
stitial cells and fresh capillaries. On sectioning the brain one sees 
numerous capillary vessels, whose walls have undergone hyaline de- 
generation ; likewise dilated vessels and capillary hemorrhages. The 
<'haracteristic change in the vessels consists in a large accumulation 
of cells in the dilated adventitial lymph sheaths, to an extent observed 
only in this disease. The cells are not ordinary leukocytes, but lympho- 
cytes and plasma-cells, as described by Nissl and Alzheimer. Plasma- 
cells are circular or ovoid cells, whose plasma stains irregularly and 
which show a bright area toward the center. The nucleus is not ex- 
actly in the center of the cell and its border is usually surrounded by 
ii number of thick chromatin bodies and one or more nuclei. The 
)*lasma-eells are supposed to have originated from adventitial con- 
nc'ctive tissue, according to some, while others consider them as meta- 
'uorphosed blood-cells. The plasma-cell infiltration must stand in some 
’elation to the paralytic changes, for in general paresis they are plen- 
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tiful, while such cells are not encountered experimentally and ha^e 
not been observed in the brains of normal individuals. 

Mast-cells, often seen in cases of meningo-encephalitis, are nev< r 
absent in paresis. Their place of predilection in general paresis is in 
the frontal lobe, becoming less frequent as we go posteriorly, and beiiii^ 
altogether absent in the occipital lobe. 

Another type of cell observed in general paresis is the so-called rod- 
cell (Stabchenzellc) described by Nissl. This is a long, rod-shaped cell 
with a small body, a faintly stained nucleus and several nucleoli, whic h 
seem to extend beyond either end of the cell-body. This variety of 
cell is most frequently found in the vessels and runs parallel to the 
long axis of the large nerve-cells, but these cells are found more irregu- 
larly placed and occupy deeper layers. Nissl and Alzheimer think they 
are derived from blood-vessels, while Straussler and Cerletti consider 
them of glial origin. Isolated rod-shaped cells have been seen in othc'r 
diseases of the cortex, but never in such profusion as in general paresis. 

In addition to the finer microscopic changes in the cortex there 
are occasionally seen small areas of softening. It has been stated by 
Kraepelin that gross focal lesions arc but rarely encountered, but Maefic 
Campbell in his thesis has shown by a description of his material that 
focal lesions are not so rare. 

The basal ganglia, central gray matter, and cerebellum, also present 
degeneration of the nerve-cells and fiber tracts. Similar changes to 
those seen in the cortical cells have been observed in the cranial nerv(‘ 
nuclei of the medulla. 

In the spinal cord the tracts most frequently involved in almost all 
cases are the posterior and lateral columns. Even the peripheral nerves 
occasionally show degeneration. 

Is it possible to diagnose general paresis with any degree of cer- 
tainty from the pathological anatomy alone? For a long time this ques- 
tion had to be answered in the negative. We may now state that the 
diagnosis has become more nearly certain. It is true that each single 
change described may occur in other forms of brain disease, but the 
ensemble of the pathology as outlined for various tissues and portions 
of the brain permits a probable diagnosis of general paresis. 

Referring to the relative importance of the individual pathological 
alterations, it appears that an accumulation of plasma-cells in Ihc 
arterial walls is most important for a diagnosis of paresis. Next in im- 
portance rank the numerous rod-shaped cells, endothelial proliferation 
and new capillary formations, the extensive destruction of nerve-cells 
proper and the proliferation of glia tissue in the deeper cortical layers. 
Besides, the peculiar depression and the diffuse changes in the pia and 
cortex, the favorite location over the frontal lobes and a relative free- 
dom from disease of the occipital lobes are points of importance in the 
pathological differential diagnosis between paresis and syphilitic menin- 
go-encephalitis or tuberculous meningitis. A point worth mentioning is 
that the brain changes occurring in the latter conditions are the result 
of concomitant meningeal alteration, and not primary, as in general 
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paresis. Finally, 4lie presence of atrophy and shrinking of the brain 
cortex also aids in -the 'diagnosis of general paresis. This disease de- 
stroys more of the cortex and leads to greater vascular proliferation 
than any other, such as dementia prajcox, senile dementia, or idiocy. In 
si'iiile dementia, for instance, numerous cells and fibers undergo de- 
ruction, but the general structure of the cortex of the brain remains 
intact. Perhaps the only other disease which creates similar pictures 
is cerebral arteriosclerosis. 

What is called the pathology of general paresis is only a small part 
of the subject, namely, pathologic anatomy. The real pathology is still 
to be written. Why do the spirochetes affect the parenchyma of the 
brain in some cases and not in others? According to most authors, 
the spirochetes take their final position during the period of secondary 
septicemia and the future course of the disease is determined by their 
early localization. The spirochetes have been demonstrated in the brain 
cortex, the spinal cord and the spinal fluid. It appears probable that 
certain strains of spirochetes possess localizing powers for certain situa- 
tions. Nichols, from his experiments and from observation of cases, 
formulates the theory of the inhibitive effect of an active lesion. In the 
human this experiment is made by nature thus: Given a case of sec- 
ondary syphilis with invasion of the nervous system, as long as the 
skin lesions are active, symptoms rarely occur in the nervous system. 
No sooner have the skin lesions healed, when, if some spirochetes have 
been left in the nervous , system, the inhibitory effect of the skin lesion 
is lost and a lesion flares up in the nervous system. The same theory 
might explain why systemic lesions are rarely seen in general paresis. 
Their continuous activity here has an inhibitory effect upon the few 
remaining foci in other organs. If this pathology and the explanation 
are correct, a practical inference would be that the most energetic and 
relentless warfare against the spirochetes must be conducted so as to 
exterminate the entire brood in every organ. 

(c) Syphilitic Progressive Muscular Atrophy 

Introduction. — Muscular atrophy is not uncommon in. neurosyphilis. 
The cause may be either spinal root involvement from meningeal exu- 
dates, or else anterior horn compression from gumma. In some in- 
stances arterial thrombosis may produce shrinking of the anterior horn 
cells with consequent muscular atrophy. These varieties of atrophy 
belong to interstitial syphilis. There are cases of muscular wasting in 
connection with tabes and late cerebrospinal syphilis which may be con- 
sidered complications of these disorders. The type with which we are 
now concerned is that form of parenchymatous neurosyphilis in which 
progressive muscular atrophy appears as an independent syphilitic 
affection. 

Etiology. — Since the etiology is the same for all forms of syphilis, 
namely, the entrance of the spirochetes into the tissues involved, it is 
only necessary to state that spirochetes have actually been found in 
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the anterior horns of the spinal cord. The question," why the anterior 
hofn cells should suffer in certain individuals and not in others, may 
perhaps be answered by the unsatisfying reply of predisposition and 
stress. 

Symptomatology. — The disease usually has a subacute beginning, 
requiring one or two months for its development and reaching its 
height perhaps in three or four months. In some cases the disease comes 
to a standstill before the end of a year and the symptoms either remain 
quiescent or improve during one or two years. After this time there 
is usually a recrudescence of symptoms which indicates involvement of 
neighboring groups of cells. There may be no further extension of the 
disease processes after the second attack, but sometimes the disease 
continues to progress in an upward direction, implicating the bulbar 
nuclei and terminating fatally. The symptoms of paralysis or weak- 
ness precede the flaccid atrophy, but otherwise the disease follows the 
course of non-specific muscular atrophy. The upper extremities arc 
affected in the shoulder-girdle, and eventually the forearms and hands 
show extensive atrophy, or the wasting may begin in the small muscles 
of the hand and involve the higher parts later. 

The following case from the writer’s hospital practice embodies 
most of the symptoms ordinarily found in this disease. 

Case XXIII. — The patient is an American, 40 years of age and has 
a good family and personal history. He admits having had a chancre 
20 years ago, which was insufficiently treated, not having been recog- 
nized as syphilitic. He entered the hospital because he is practically 
helpless in his upper extremities, his arms and hands dangling about 
the body as lifeless members. 

Examination . — The objective examination reveals a neck without 
proper support; the head and neck can be passively flexed and ex- 
tended without the patient being able to offer the slightest resistance. 
There is marked wasting of the anterior neck muscles, but the posterior 
group seems to be fairly well preserved. Beneath the clavicle on cither 
side there appears a hollow apace where the pectoral is major should be, 
the pectoralis minor having been left intact. The absence of these 
muscles can be easily demonstrated by the patient’s inability to adduct 
his arms and forearms by pressing nis palms one against the other; the 
examiner can force them apart with a minimum of resistance on the 
part of the patient. The deltoid muscles are practically lost on both 
sides, so that the patient is unable to raise his arms in a forward, lateral 
or posterior direction. The supraspinati and infraspinati muscles on 
both sides have disappeared, but the triceps muscles are practically 
preserved. The biceps is paralyzed and atrophic on both sides, more 
markedly on the left. The entire group of forearm muscles has flattened 
out and is paretic, especially the extensors, giving a typical bilateral 
wrist-drop. The thenar eminences have disappeared, while the hypo- 
thenars are but little affected. Both median and ulnar territories arc 
unequally affected, the ulnar side being somewhat spared. There i^ 
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,i;actically no power in the right hand and very little in the left. Thus 
1,11 the muscles of the, abdomen are uninvolved, likewise those of the 
- Mue below the neck, also the pelvic girdle and the lower extremities. 

^ Be flexes . — Wrist and elbow jerks are absent. The triceps is present, 
i'iijt reduced. Knee and Achilles jerks are normal. An examination of 
tin; eyes reveals w^hat is perhaps of greater importance for a diagnosis 
tiian a positive Wassermann, namely, an insignificant light response in 
I lu; left eye and practically none in the right eye. 

Sinnmary , — The disease picture is one of progressive muscular 
trophy of the spinal type due to involvement of the motor cells in 
tlio anterior horns, there being no sensory disturbances wliatever. The 
rijtire condition developed during a period of four months. 

Differentially in this case we mast distinguish between the ordinary 
ty])e of poliomyelitis and the syphilitic variety, because there are dif- 
ferences in prognosis and treatment. The pati(*nt having passed through 
syidiilitic infection twenty-two years ago, the case probably now be- 
longs to parenchymatous neurosyphilis, not the interstitial type. There 
is degeneration of the anterior horn cells in the cervical cord with conse- 
finenl shrinking and atrophy, which has* resulted in a flaccid paralysis 
of the muscles supplied by that part of the cord. The disease belongs 
to the variety named syphilitic chronic poliomyelitis or syphilitic 
progressive muscular atrophy. There is no doubt as to the diagnosis 
—the history of chancre 20 years ago; an Argyll Robertson pupil and 
positive Wassermann on the spinal fluid are sufficient for a definite 
diagnosis. 

Laboratory Findinos.^ — These are nearly the same as for tabes — 
lyra])hocytosis, positive Wassermann on spinal fluid, an increase of 
globulin by Nonne and Noguchi tests. In a number of cases, as in 
tabes, the Wassermann tests will be negative. 

Diagnosis. — This will be largely made from the history of specific 
irdVetion, the finding of the wTll-known clinical signs of neurosyphilis 
in various parts of the body and of positive laboratory tests. The dis- 
ease must be differentiated from progressive muscular atrophy of the 
non-specific type. Clinically there are no points of difference, except 
perhaps the frequent presence of pain and paresthesia preceding the 
ons(*t of the muscular wtjakness, which constitutes a symptom favor- 
ing the syphilitic variety. Prom the interstitial type of muscular atrophy 
this form can be differentiated by the time element, parenchymatous 
neurosyphilis appearing from 10 to 20 years after infection, wffiile the 
interstitial form anpears within 2 to 5 years after chancre. 

Treatment. — The treatment of syphilitic progressive muscular 
iitrophy is not essentially different from that of tabes. The Swift-Ellis 
method of salvarsan therapy seems to be especially indicated for this 
disease, besides the intensive mercurial treatment. In addition, the 
faithful systematic application of mild massage and galvanism to the 
afleetod muscles should do good; violent massage, however, must be 
Jjv<)ided, as it may do harm. Of course, the hygienic rules laid down 

all forms of neurosyphilis are here indicated with increased force. 

Prognosis. — The prognosis as to life is not bad. Patients may live 
Jii'uiy years with this disease, even if untreated, unless the process 
‘■"b'nds to the medulla. Improvement from treatment has been noted 
' so many cases that we are led to believe that many of the cells have 
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been saved from complete destructioi^ by appropriate treatment. Of 
course the outlook is better than in general paresis and, if it were n^i 
for the muscular disabilities, is perhaps a shade better than in tabc 
Pathology. — The pathology as described by Spiller, Dana, and Mott 
is practically the same as in ordinary progressive muscular atrophy. Tiie 
anterior horns show considerable shrinking and the cells have disaj- 
peared in numerous places. The vessels have been found thickened an. I 
the connective tissue increased. A moderate amount of degeneration 
has also been noted in the anterior roots of the several portions of 
the cord, depending upon the part of the cord affected. In addition, 
some round-cell infiltration into the pia has been described, as well as 
?mall hemorrhages within the gray matter. 
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Definition, — The name of the disease sufficiently defines it. It is an 
inflammation of the pia mater due to the tubercle bacillus. 

Etiology. — Predisposing Causes. — More cases are said to occur in the 
kite winter and early spring months than at any other season. Holt, 
in analyzing 218 cases in New York, found the maximum number in 
April; Meyers, in January, according to an analysis of 105 cases in 
Boston. The author^s own records for 432 cases are as follows: 


January 

— 36 

July - 

49 

February 

— 40 

August 

29 

March 

— 46 

September — 

30 

April 

— 42 

October — 

18 

May 

— 51 

November — 

15 

June 

— 49 

December — 

27 


This does not bear out the common opinion, as the maximum num- 
bers for these cases fall in May, June and July. This fact is doubtless 
due to respiratory diseases, so prevalent in these months, developing 
latent tuberculous processes in the lungs or bronchial nodes. Sometimes 
these foci are developed by other diseases^ grip, measles or whooping 
cough. Certainly it seems to the author that many of the cases within 
her (experience give a history of an attack of measles within a year. 
M(yers> says a past history of measles was given in 26 per cent, and 
whooping cough in 22 per cent, of 105 cases. Not only may these 
diseases break down an old tuberculous lesion, but they also lower the 
n sistance of the individual. Dopter and others report cases of tuber- 
culous meningitis developing secondary to other forms of meningitis, 
pai licularly epidemic (meningococcic). They attribute it to the 'lower- 
of the local resistance of the meninges by the primary infection. 

* has no influjence on the development of the disease. 
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The is of great importance. The disease is comparativel> 
under the age of six months. Holt gives three cases out of 410 ^ ukj 
three months. Tlie author has found four cases out of 547 under sm* 
months. The greatest number of cases occurs between the ages <>, six 
months and two years- Holt gives the following data: 


Under 1 yr. 

162 

1 to 2 yrs. 

149 

2 “ 5 yrs. 

76 

5 “ 9 yrs. 

17 

9 “ 16 yrs. 

6 


410 


I'he author’s distribution according to age has been as follows: 


Ihidor 3 montlis 

4 

3 inos. to 6 mos. 

17 

6 mos. to 1 yr. 

03 

1 yr. to 2 yrs. 

li>l 

2 yrs. “ 3 yrs. 

72 

3 yrs. “ 5 yrs. 

77 

5 yrs. “ 10 yrs. 

84 

10 > rs. “ 20 yrs. 

42 

Ov(*r 20 years 

34 


547 


The (lui^stion of trauma sometimes arises. It do(*s not seem to \k‘ 
of importance* in vi(‘w of tlu* fact that all chihlren, more or less, r(*(-eiv»‘ 
bumps on the head without subse(|uent ill (‘Ih'cts. Of course, trauma 
of a joint, for instance, may develop an old tub(?rculous focus, 
dissi*minating the bacilli and thereby being instrumental in causinj: a 
meningitis. 

In regard to hereditary kmdenaeSj social conditions and so on, tlu* 
author <|uot(*s fi-om Hiitinel and \'oisin: 

‘'VV(* find first a prt^disposing cause which exceeds all others in im- 
portance: th(‘ neuropathic h(*redity. This must he considered in i(.< 
jarg(*st sense. The parents 'wlujse cliildren di(* of tubercjulusis an* u<Jt 
always the insane, the epileptics, the hysterical, or the alcoholies; they 
are often highly intelligent individuals, where cerebral activity tuts been 
maintained at an exc{*ssively higfi tension and wdio have acquiretl fn^m 
this mental ov<‘r-stimulation an exaggerated impressionability or h 
cerbiin degn^* of neunisthenia. As for the children, some presmt 
stigmata of d(*generation ; others have had convulsions in their early 
years, but most art* very active children, of a precocious intelligeie c, 
wluxse large skulls and highly developed cerebral activity contrasts with 
a physical frailty; sometimes they are very beautiful children, in win m 
it is difficult to suspect a tul)ereulous taint, 

“They btdong more often to the well-to-do classes than to the po ’i*. 
and they are much more numerous in large cities than in the countrv ’’ 
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The author^s own experience has been largely among the poor of New 
' -vrk City and this quotation is giveji' because the experienoi^ of the 

r it rrs has included a wide' social range, 

lOxcrriNG Cause, — T he exciting cause is, of course, the tubercle 
1 .( illus. Its morphology and distribution are diwussed elsewhew* and 
i author will not repeat them, except as they lx»ar on tlu* subject in hand. 

rul>erculous meningitis is practically always jieeondary to Hornc ftther- 
c.ilous lesion elsewhere, though it is ohen imix>ssibh* to locate it clin- 
if.illy, A careful autopsy reveals such a focus in n(*iirly <*V(*ry case. 
rht‘ nicditwtinal or abdominal l>inph-n<xies seem to hv the most (M>mmon 
-\tv to be locat(»d. Parrot, Hutinel and Kuss, however, state that these 
{>inpii-iM)des are manifestations of a tulxTculosis secondary to an ac- 
(juircd infection, of which the lung is the i)ortal of entry in niin* cas(‘s 
out of ten, though it may also enter by way of the intestinal tract, the 
pliarynx or the skin. As Hutinel and Voisin point out, how<‘Ver, ‘*The 
division of tuberculous meningitis into primary ami secondary is of 
only n'lativc importance. A meningitis that has all the signs of a 
primary disease may b(‘ considen^d (‘linically as primary wlnai the local 
tulHTculosis from which it proceeds is suffi(’i(‘ntly Ixaiign to remain 
latent, hut once establish(‘d it differs little from that whicli d<*y(*lops 
in the course of a tuberculous infection sufficu'ntly well-marked to Ik* 
cu'iily r(H‘Ognized.” While the infection <»f the meninges in certain 
< may take place by way of the lyinphiilics or by direct <*xtcnsion, 
it is believed, in the majority of cjis<\s, Uy take place through tin* bl<HKl- 
str(‘iLm. 

As regards the method of acquiring the infection, a history of direct 
exposure is often unobtainable, in the author s experience. In Afeyer's 
ea.Nes, there was no known exposure in 73 per ecait. of th<* histories. 
Of course, it is only too (*asy for a child to be (‘XjKised to (ulsTculoHis 
by unreeogniz(‘d or unadmitted cases in n‘latives, fritaids or maghlmrs. 
Milk from tuberculous cows is another possildc souna* of inft'ciion, but 
tliis seems to be operativ'(‘ in only a small [MTcentage of eases. Holt 
r(‘pr>rts 32 eas(‘s wwk(Hl out l)y Park and Krumwiede, of which 30 showed 
bacilli of th<‘ lumian tyj)e, om‘ of the boviru* type and cuie of both ty|M*s. 
I*ark and Williams give the follow'ing figures from thidr own and 
reported cases: tuberculous meningitis, s(‘<‘ondary to tuberculosis of 
aliriieiitary origin, 1 case human, no Inivine, in cidldrcn of from 5 to 
Hi years; r* ea.s(\s human', 10 bovine, in childnai under o years; in tubercu- 
lous meningitis, other than the preccnling, 13 .c}is<*s human, no cas<\s 
bovim*, in eluldren of from 5 to 10 years; 104 cases human, ti Ixivinc in 
f ldidren under 5 years. In a series of 48 cas(*s recently worktni out by 
Mr. Xovick iu connection with the meningitis work at the Ibjsearcli 
lalKiratory, 45 were of the human t>T>e, ajid three of the bovdne typ<*. 

Including the? author's figun»s with those of Park and Kruinwd<*de, 
we have a t/Otal of 187 casc*s, of which 19 wer(‘ of Isivine type^ and 108 
<»f human tyjx*. 

Symptomatology. — C li.vical IlrsTORV . — Period of Incultation , — The 
exact incubation p<*riod is not known. And, of cour«(»,thc <{uestion would 
arisen as to whetlier the period of incubation should In* eounte<i from 
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the time when the primary infection is received or from the time wnei 
dissemination from tins primary focus takes place. Most writers agrc>« 
that the period of incubation is probably long — several weeks or months 
Still cities two casc^ in which the time of exposure and probable infec- 
tion were known and precredcd the on.set of symptoms in one instance b> 
a little over two montlis, in the other by a few weeks. 

Mode of Onset . — The period preceding the onset of tuberculous men- 
ingitis is, in the gremt majority of cases, free from symptoms of a 
tulafrculous infection^ and the patient .is in apparently the best of 
health wlun the disease* begins to show itself. In a few cases only dh 
th(» meningeal symptxjms dev(*Iop in the courst* of a pneumonia or other 
acute illn<*ss. In these* instances, the onset is abrupt. The author recalls 
on(* case in which a ciiild sufTt?riiig from pneumonia began so suddenly 
to devf^lop meningeal Hyini)totns, and in which the symptoms were so 
w«*ll-inark(‘ci, tliat the author felt sure the case was purulent meningitis 
secondary to tin* pneuiiumia. In another instance, a woman was sent to 
Willard Parker Hospital with a diagnosis of influenzal meningitis, the 
mening(*al syfnt)tonis having (l{*velofM*d rather suddenly following an 
attack of inHu(‘iiza. In some other cases, the onset is sudden, but usually 
it is gradual and is characterized by drowsiness and disinclination to 
play, fretfulu(*KH atul irritability. 

Htuulacla* is an i‘aiiy symi)tom in those old enough to be qu(*stioned. 
Huiinel and Voisin, and (’astaigne and Paisseau make quite a point 
of a prodromal p(‘riod, witli nutritional disturbance, loss of weight, 
disturbed slecj), (*tc. Such a history has been the exception, not the 
nihs in the author’s ciises. Indeed we have* been greatly surprised 
to set* how wt'll-noiirisht'd iind lu*althy most of the ehildreii have seemed 
and W(‘ arc n<‘v<‘r call(*(l in until what would be described as a prodromal 
period is w(*ll pass(»d. 

The early symptoms, tlum, are about as follows: Vomiting and consti- 
pation are found and lieadache in ehiltlrtai old enough to indicate it. 
The vomiting is usually not severe and may be associated with the taking 
of food, tiiough it is commonly projectile. The headache, especially 
in older childrt'ii, is somt'times excruciating, so that they cry out 
every few minutes with the pain, and give a picture of very acute 
suffering, (juite diffc'reiit from the .somewhat sornnoh'nt condition that 
we commonly iissociato with tuln'rculous meningitis. Then* is drowsi- 
ness and indiff(‘renec', ft)llowing fn*tfulness and irritability. There 
may be convulsions, ^riu* liydroc(*phalic cry and grinding of the teeth 
are otht*r ('vid(*nees of irritation of the central nervous system. One of 
the earliest and most constant sigms is an irregularity of the pulse. It 
is a curious irn*gularity more* in force than in rate, a weakening of an 
occasional beat, and is ('iitirely different from the sinus arhythinia so 
common in clHldr<*ii. The pulse is usually fairly rapid. In only a 
few instane(*s is th<*re a very slow pulse, below k). The irregularity 
tHWmes more pronounced as the dLseast* progresses. Tlie respirations 
are usually irregular, when the condition is well-established and in 
moat cases Clieyn<*-8tokea breatJhing is present at some time. The tem- 
perature is usually low, under 101" F. f38.3" C.), irregular, at times sub- 
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jrmal. At .the end, it often rises to 105** or 106® P. (40.5* or 41.1* C.). 
I is evident that the course will be modified if a bronchopneumonia, for 
i^tance, is also present In some cases the temperature is elevated 
iroiighout the course, without clinical evidence of a bronchopneu- 
unmia. 

Physical Findings. — The increased pmssure of the cerebrospinal 
iui(i is evidenced by a bulging fontanel or by the presence of Macewen's 
vifTii after the fontanel is closed. This sign is elicited by percussion over 
the lateral ventricle. A t>Tnpanitic sound and a feeling of elasticity to 
tii(‘ jxTcussing finger indicate tension due to tlio increase in cerebro.spinal 
fluid. The sign is quite reliable to an experienced observer. No sign is 
infallible. The author has, on several occasions, found an increase in 
the sjnnal fluid where the fontanel did not bulge. 

There is rigidity of the nock in most cases over 2 years of age. In 
children under two years, rigidity is often difficult to d<*termine on account 
of the active resistance of the child, which leaves om* in doubt. The 
rigidity is only moderate, in contrast to the markinl n»traetion that is 
often present in puruhmt menirigitls. The Kernig also is much It*s.s marked 
than in purulcpt meningitis. Indeed, Meyers reports that it wtis absent 
in 71 per cent, of his cases. The author’s own experience dot's not eon- 
tirni its absence in so large* a percentage of cases, but it is certainly 
slightly more moderate in a much greater numlxT of cases than in the 
I)ijrulent form, and in very young children it is usually somewhat indef- 
inite. 

The Brudzinski neck sign is frequently present. It is usually con- 
sid(‘red as of more value than a Kernig or rigidity of the neck in young 
children. Mcy(?r found that it is usually absent in patients over 5 years 
of ag(‘. 

The Babinski sign has never seemed to the author of great importance. 
If is so irregular in children under 2 or 3 years of lige that its prewmee 
or fibstmee means little in these* cases. As it indicat(‘s a h'sion of the 
upper motor neuron, its presence in older cast's would simply mean that 
the (‘(‘rebral cortex was involved in the inflammation as well as the 
iiK'ninges. 

The rcflex(?s usually show changes. The pupils, in rare instances, 
may Ix' equal and react normally to light wdthin a few days of the 
end. Usually, however, when the disease is wt'll advanced, the pupils 
nre dilated, often unequally, and respond sluggishly or not at all to 
light. The pupils are more frequently unetiual in . tuberculous than in 
oth(*r forms of meningitis. The knee jerks may lx* equal and active 
or even exaggerated, early in the disease; later they are most fre- 
quently diminished or absent, but they are usually equal on the two 
Nides. 

Paralysis, especially of the muscles of the eye or face, is common. 
Meyer found some form in 43 ptT cent, of his cases. A paralysis of the 
arm or leg or a hemiplegia may occur, however, and lead one to suspect 
a poliomyelitis. The paralyses are often transitory, or showirequent varia- 
dons in degree. Convulsions may be an early symptom, especially in 
^he younger children, and they sometimes occur at the end. 
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Tabis 1.-~Siiifioii0 of Tubbbcou>08 Mbningitib (425 Cashs) 


Symptoms 

Under 2 
Ycare 

^10 

Years 

10-20 

Years 


Onset 





Sudden 

43 

59 

9 


Slow 

122 

139 

21 

10 

Indefinite 

6 

9 


3 

History of T. B. in family 

13 

7 

1 

1 

Indranite 

154 

193 

25 

, , 

Definitely negative 

4 

7 

5 

1 

Evidence of other T. B. foci. . . . 

6 

9 

6 

8 

Headache 





+ 

? 

126 

30 

14 


? 

48 



Indefinite 

... 

33 

i 

3 

Vomiting 





+ 

138 

165 

27 

5 



24 

30 

3 

11 

Indefinite 

9 

12 

1 

2 

Convulsions 





+ 

92 

'113 

8 

1 


U 

77 

21 

13 

Indefinite 

8 

17 


5 

Cerebration 





8tu{)or 

149 

179 


8 

Delirium 

3 

12 


3 

Normal 

2 

6 



Irritable 

11 

15 

4 


Indefinite 

0 

5 

4 

2 

Fever 





Below 100* F 

36 

58 

3 

4 

100M08*» F 

107 

139 

21 

8 

KBMOS' F 


4 

5 

2 

Indefinite 

19 

7 

2 

3 

Pulse 





Regular 

43 

1 44 


8 

Irregular 

67 


7 

4 

Indefinite 

61 

81 

14 

5 

Rapid 

811 

69 

11 

3 

Slow 

5 

24 

9 

8 

Moderate 

36 

43 



Indefinite 

47 

71 

‘ii 

*6 

Respiration 





Regular 

21 

42 

7 

0 


64 

60 

6 

1 

Cheyne-Stokea 

80 

29 

1 


Indefinite 

46 

76 

17 

*7 
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Tabui 1.--8T1IFTQMS. OF TuBEBCtTLous Mkninqitis 


Symptoma 

Under 2 
Years 

2~10 

Years 

10-20 

Years 

Over 20 
Yean 

— - 





Bc'l! , 

33 

25 

3 

3 


37 

55 

7 

6 

i iriiiiiished or absent 

45 

86 

15 

4 

N > information 

45 

41 

6 

4 

I’riitiual 

11 



. . . 

parrilvKis 

Strnl)ismus 

26 

39 

3 

2 



26 

17 




141 

188 

17 

9 

burn (ion 

31 


3 


I'rtcU r 2 weeks 

10 

1 

weeks 

56 

69 

n 

4 

3-4 weeks ; 

47 

88 

1 

1 

4-5 weeks j 

9 

17 

3 

1 

5-4) weeks • 

1 i 

6 1 

. . . 

1 

Over ti weeks 

3 

10 

4 

2 

Indefinite 

24 

8 

8 

7 

Pupils f 

P.{pial 

58 

87 

16 

11 

t'nemial 

25 

24 

1 

2 

Indefinite. 

88 

96 

14 

4 

Reaetion to liglit 

43 

69 

15 

10 

No reaction to light 

66 

72 

8 

2 

Ind('finite 

62 

66 

8 

5 

Rigidity of neck 

Slight 

86 

a3 

10 

6 

Moderate 

45 

77 

15 

0 

Marked 

7 

14 

1 

. . . 

Absent 

12 

8 

. . . 


Indefinite 

21 

25 

5 

’2 

Kernig 




3 

Slight 

66 

67 

9 

Muiiorato 

36 

8;i 

13 

7 

klurked 


19 

3 

0 

Absent 

*34 

24 

1 

2 

Indefinite 

34 

24 

5 

6 


TIh‘ tache c6r6brale is of little value since it is often present in 
normal people, but it lias been mt*ntioned in literature so of bin that it 
liii< I). comci somewhat classic. There may be delirium at some stage, 
of the low, muttering type, 

the disease advances, the drowsiness and apathy deepen into 
from which it is impossible to rouse the patient. Swallowing be> 
. (lifticult or impossible. A striking feature of the progress of tuber- 
‘ '14 ;s meningitis is the fact that remissions occasionally occur, even 
las ,.r ffjp ^ days, and one is led to hope that a mistake has been 
in the diagnosis. Lumbar puncture is followed by improvement 
l*tN M fQj. hours, unless it is very near the end. 
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The accompanying table (Table 1) shows the symptoms obser /xj ^ 
the time the author’s cast s were examined, and the history of tli< 
up to that time. Of course, such a chart, prepared from single oh f 
tions for the most part, gives, as it were, a cross-section diagnosis (,f tV 
diseases rather than a complete clinical picture. However, we are exj u 
to make at least a tentative diagnosis of a case at our fir t examin.ition^ 
and for this reason the chart may be of value. The author n 
that ‘^no intorrnation ” appears in so large a number of cases. Two 
(^xtenuatiog circumstances should be considered, in addition to tlx* 
difficulty inherent in human nature of keeping adequate records; }n 
many of the author’s (lases it was difficult to obtain really niiahh 
histories, and at times the pressure of work has prevented the kfx pin); 
of records. 

Lahohatohy Findings. — While tuberculous infections are, as a rule, 
unaecornpanie<l by leukocytosis, it may be associated with tuberculous 
meningitis. Ac(!ording to Holt, the blood-count depends on the stage of 
the diseast*. At first, the leukocytes may be normal or even diminisliod 
whil(» th<* last week then^ is a leukocyte count averaging 29,600, with a 
polyinorphonucli'osis of from 70 to 85 per cent. 

Of course, tulKTch^ bacilli may be found in other lesions. Holt r(‘. 
ports that in his expedience tubercle bacilli have been found in the sputum 
in nearly lialf of the* cases, although in most of them there was no wdl- 
marked evidcuice* of pulmonary involvement. 

Th(‘ most valuable aid that the laboratory' can give in the diagnosi> 
of tuIxTeulous meningitis is in the examination of the spinal fluid. In* 
d(*(‘d this will usually determine the diagnosis at once. If the first fluid 
is wit hdrawTi at an early stage of the disease and the findings are incon- 
clusive, further examination may be necessary. 

The spinal fluid in tuberculous meningitis is increased in amount and 
is usually clear, though, rarely, it may be hazy, in cases of an unusually 
acute course. When a tube of the fluid is allowed to stand, a fibrin \v(*i» 
forms, but this may occur in other conditions and is not pathognomonic 
of tuberculous meningitis. 

The cells are increas(‘d, counts are given ranging from 25 to 1,(XK). 
We find it sufficient to centrifuge^ the fluid and examine the sediment, 
lifter it is fixed and stained with Ziehl's stain. We then mark the (*ells 
as slightly, moderately, greatly or very grt^atly increased, and note tin* 
relative projwrtion of mononuclears and polymorphonuclears. The ac- 
tual eell-count ha.s no diagnostic value: the counts of poliomyelitis epi- 
demic encephalitis and tuberculous m»‘nmgitis overlap, and these arc the 
chief conditions from which the diagnosis must be made. The cells usu- 
ally show a prt'ponderance of mononuclears, from 80 to 100 per c('nt. 
In rare cas(‘s, espcadally in the hazy fluids, there is a preponderance of 
polymorphonuclears. Fortunately, in these cases, the tubercle bacilli are 
usually easy to demonstrate, or the qui*8tion of some purulent form of 
meningitis, as well as of i>oliomyeIitis, would arise. 

Two methods of demonstrating the tubercle bacilli are in use — teas- 
ing out the web, and obtaining a sediment by prolonged centrifuging 
(an hour at high speed). As we usually begin the examination of the 
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f? ,] at once, it is more convenient for ns to centrifuge and examine 
I sediment. Hemenway. found the bacilli in nearly 100 per cent, of 
, s using the web, and she notes that the last portion of the spinal 
ti i . i is the best to examine* for 'organisms. Whether or not’ the organ- 
ic.; is found depends really on the time and patience at the disposal 
o' tlie examiner. 

If tubercle bacilli are not satisfactorily demonstrated, 5-10 c.c. of 
tii-‘ ihiid should be injected subcutaneously into the groin of a guinea 
At the end of a month, the pig should be injecteil in the axilla 
Avitli 1 c.c. of crude tuberculin diluted to 3 c.c. with normal saline, 
rsiially, if tuberculous, the pig is dead the next morning. At autopsy 
rascous glands or tuberculosis in the spleen, or both, arc found. Killing 
the pig by tuberculin makes the diagnosis of tuberculous lesions prac- 
tical iy certain, even if the lesions themselves are rather indefinite. 

Tiie albumin and globulin are increased, sometimes moderately, 
sometimes very greatly. The prc.sence or absence of glucose as shown 
by ilie reduction of Feliling’s is a very' important aid in the diagnosis. 

ry early in the disease tlie reduction may seem practically normal, 
but as the disease advances, the reduction alino.st invariably becomes 
disiinetly less or even absent. This is in contradistinction to the fluids 
of poliomyelitis or encephalitis or sypliilitie involvement of the central 
iiorvous system, where the r<‘duction of Fehling’s will remain normal. 
If there is a question of syphilis, of course, a AVassermann will help to 
eltar up the diagnosis. The gold chloride curve is also of value in 
dilh‘ii*ntiating these two conditions. 

Some time ago, we were able to have some gold chloride curves 
made from various types of fluids. The curve of 13 fluids from tuber- 
culous meningitis was 1 1 1 2 2 210 0 0. 

Seventeen fluids were studied for the quantitative chemistry, with 
the following results: 


Variations Per 100 c.c. 

Total Nitrogen 20.86 -34,5 mg. 

Noil-protein Nitrogen 12.82 -17.25 ** 

Urea . 4.54 -14.18 ‘‘ 

Creatinin 0.487- 0.765 

Creatin 0.563- 0.735 

Sugar Trace- 0.60 per cent. 

Table 2 (page 238) gives the spinal fluid findings. 

The examination of the eye-grounds and the Von Pirquet test may 
he of help in making the diagnosis. 

Tubercles in the choroid may be found, particularly if the menin- 
"3 is is a part of a miliary tuberculosis. Choked discs are usually 
!*r*‘sent. 

According to Holt, “the Von Pirquet gives reliable information ex- 
^ in moribund cases, in those extremely prostrated or with very 
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Table 2. — £b^AL FttriD Fikdings w Tubbrcitlocb MuNiNwni 






Spinal Fluid Findings 

Under 2 
Years 

2-10 

Years 


Afnount of fluid withdrawn 

Under 20 c.c 

29 

14 

SB 

20 c.c. tn 40 c.c 

80 

80 

30 

Over 40 c.c 

66 

72 

9 


Character 

fTIftnr 

117 

135 

39 

Haay 

4 

5 

2 

Alifflfiflv hfiKv 

20 

0 

5 

SUghtiy blocidy 

20 

11 

2 



Cytology 

Over 90 per cent, mononucjlears 

73 

80 

28 

76 to 00 per cent. rnononuclearB 

69 

56 

14 

60 to 76 fier cent, mononueleurs 

15 

10 

1 

60 to 70 per cent, jxilymoriihonueloara 

6 

3 


70 to 05 per cent, pfilymorphoniutlears 

2 

2 




* ’ 

Albumin and globulin 

65 

50 

16 



4- 4- + 

55 

48 

21 

4“4* % 

48 

59 

9 

I^ than 4 4* 

10 

10 

2 



Fehling’s teat* 

4- 4- 4- 

10% 

32% 

38% 

20% 



4'4“.... 



4- 



± or — 







T, B, ImeilU found in wnear 

92 

82 

23 


T. B. demonstrated hv animal inoculation 

52 

47 

14 



* Per cent, on one hundred cases owing to change in recording findings. 


poor circulation. A positive reaction was obtained in 161 out of 194 
cases tested.’* 

Diagnosis. — Tuberculous meningitis must be diagnosed from a num- 
ber of conditions, these conditions being somewhat different at different 
stages of the disease. 

In the earliest stages, the fretfulness and irritability of the child 
may be attributed to teething; or when the vomiting and constipation 
appear, to digestive troubles, enterocolitis, etc. Even at this stage, the 
irregularity of the pulse may make one suspicious ; and the progressive 
character of the symptoms and their failure to respond to treatment will 
strengthen this suspicion. A low irregular fever is usually present. 
The spinal fluid will be of help in the diagnosis, even if it does not 
determine it, for the increase in cells, and in albumin and globulin, even 
if the reduction of Fehling’s is normal at this early stage and tubercle 
bacilli cannot be found, will rule out a meningeal irritation with the 
gastro-intestiual condition. In cases of meningism, the fluid is norma] 
in character, though increased in amount 
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uch a spinal fluid as has just been described will suggest four other 
jv }>ilities, a brain abscess or tumor (though in tumors the fluid may 
}, .(.rmal), a syphilitic meningitis, poliomyelitis and epidemic encepha- 
A brain abscess usually has a history of a primary infection pre- 
it—brain tumors are rare in young children while tul)erculous 
III. ! angitis is rare in adults— and both these conditions usually give local- 
iziiiii s^ymptoms of a more marked nature than does tuberculous menin- 
gins. S>T)hilitic meningitis is also uncommon in young children and a 
\\ asscrmann reaction and response to specific therapy will almost entirely 
clt ar the diagnosis. 

Poliomyelitis, especially the encephalitic type without paralysis, offers 
a more difficult problem. While most cases of poliomyelitis have a 
history of a sudden onset, and most cases of tuberculous meningitis a 
slow onset, the reverse may occur in either sufficiently often to puzzle 
till' observer a great deal. Especially is this the case when a tuberculous 
iiKMiingitis shows a facial paralysis, and still more if it shows a mono- or 
a hemiplegia. Of course, the tendency of poliencephalitis is to clear up, 
and of tuberculous meningitis, to progress, but poliomyelitis may clear 
up very slowdy, and tuberculous meningitis often shows marked tein- 
IMjrary improvement. 

The most difficult diagnosis of all is from epidemic encephalitis. While 
pertain generalizations may be made they are of not much help in decid- 
ing in regard to a particular case. For example, the age distribution 
shows a far larger proportion of adults and older children suffering from 
epidemic encephalitis than from tuberculous meningitis. In 274 cases 
of epidemic encephalitis studied by the author only 36 catjes were under 
two y(*ars of age, while of 547 cases of tuln'rculous meningitis 238 were 
under 2 years of age. The onset, while usually gradual in both, is some- 
wliat more often abrupt in encephalitis, and in this type of case death 
may occur within seven to ten days, a shorter duration than tuberculous 
meningitis usually has. On the other hand fatal cas(\s of encephalitis 
may die after 2 to 6 months, a longer pcjriod than cas(»s of tub(‘rculou8 
na'iiingitis ■ show, although Harbitz reports that in rare instances cases 
of tuberculous meningitis may run a course of several months. Diplopia 
is occasionally present in tuberculous meningitis, and fn'quently in epi- 
d<'mic encephalitis. In both conditions more or less transient paralyses, 
csp(‘cially of the cranial nerve, are conunon and so also are loss of reflexes 
and dilatation and sluggish reaction of the pupils. Other neurological 
manifestations that may occur in epidemic encephalitis, such as cata- 
tonia, twitcliinga of localized groups of muscles, muscular tremors, a 
slurring, hesitating speech, refusal to speak or marked loquacity, profuse 
swt‘iiting, etc., are certainly very unu.sual in tuberculous meningitis. 

Of course, the tuberculin reaction will be of value in young childnm 
especially, and the demonstration of tuberculous lesions elsewhere. TuIkt- 
^ of the choroid will make the diagnosis. But in many ceases the exam- 
uiation of the spinal fluid will be the determining factor for both jKilio- 
^ epidemic encephalitis. While early in tuberculous meningitis 
tae fluid may show a normal reduction of Fehling’s and it may not be 
P‘»>sjl)Ie to demonstrate the tubercle bacilli, later the reduction of Feh- 
s in almost all cases becomes greatly diminished or absent and the 
bacilli should be found by smear in alx)ut 75 to 80 per cent of 
^ ' ' S; Animal inoculation will also be of value. Of course, in Iwth polio- 
f' ’ f litis and epidemic encephalitis the cell count is usually lower and the 
Tease in albumin and globulin less than in tuberculous meningitis, 



240 


TUBERCULOUS MENINGITIS 


indeed in both conditions in rare instances the spinal fluid may d( i^rt 
very little from normal, showing perhaps only a slight increase in 
cells or in the protein content. 

Epidemic meningitis, while it usually has an abrupt oi^et and 
marked meningeal symptoms than has tuberculous meningitis, 
times begins rather gradually and runs a slow progressive coursf*, so 
that clinically, it strongly resembles tuberculous meningitis. If 
is a tuberculous family history, the diagnosis is still more difli( uh. 
A lumbar punc'ture will h(?]p to clear up the diagnosis but it may 
have to bt? rep(‘at<‘d before the pliysician can be sure what disease is 
present. 

The fluid in such a case? of epidemic meningitis, if it is tending towanl 
spontatHHiUH recovery, will usually be only slightly cloudy, with a pm- 
pon(lcran(H‘ of polymori>h<mu cleans; the albumin and globulin will be in- 
cn‘as(‘(l, and tlu‘ n'diK'tion of Feliling's will bo diminished. It may or 
may not be j)ossil>l(‘ to tl(‘monstrate meningococci. It must be romem. 
l)er(Hl thiit a somewhat hazy spinal fluid with over 50 per cent, poly- 
rnorphonuclears may occ^ur in acute cases of tuberculous meningitis. Hut 
in Ihcse cas(*s th(‘ tubercle' bacilli art* very easy to demonstrate. 

So, in this, as in the* otht'r diseases wliich must be differentiated from 
tuberculous meningitis, the spinal fluid will determine the diagnosis— 
if not hy tin* first fluid, then by subsequent examinations. 

In all th(‘s(* cast's, a positive Von Pinjut't in young children will havf 
much wt'ight in dt'tt'rinining the diagnosis of tuberculous meningitis, 
and tilt* finding of tubercles in the choroid will render the physician 
certain. 

Treatment. " Whilt* no curative measur(\s are known, it is the o})inion 
of most observt'rs that Inmhnr puncture is followctl Ijy a temporary ame- 
lioration t>f .symptoms and that, patients wht) have frequent lumbar punc- 
turt's {pt'rhaps t'va'ry 2 3 days) livt* somewhat longer than those who <lo 
not receive this treatment. Hollis and Pardee recommend the repeated 
hitraairinul injection of antinunringococcic aerum and report eases recov<*ring 
uft('r this treat mi'iit. An ice cap on tlie liead will relieve the headache 
to some extent, though early in the disease bromids, chloral) or small 
dos('s of morph in may lx* ne(a‘ssary. Tin* bowels should be kept open, 
preft'rably by enemata or high colon irrigations after an initial dose of 
calomel. Tlte patiiuit should be givTU simple and nourishing food at 
frc'Ciuent inb'rvals. 'Inhere is no indication for limiting the diet, excc'pt 
according to the ])ati(*nt’s digestive ability. 

Abiny attempts have lu'cn made to (ieviae some effective treatment. 
Surgical measures, tn'panning and draining thc^ cranial cavity, ventricular 
puncture, (‘stablishing pc'nnancut drainage through the lumbar region, 
hav(* bcc'n tri(‘d without success. The some lack of success has attended 
tin* intraspinal injection of various substances, electrargol, colloidal ra- 
dium, ste rilized air, (‘to. Tuberculin therapy has also been tried, unsuc- 
cessfully. 

Prognosis. — Fortunately tuberculous meningitis is not common, for 
few other disease's are so fatal. It is one of the hardest situations that 
a physit'ian has to fae'e* — seeing a child or a young adult in the earli< r 
stages of a tuberculous meningitis apparently not critically ill, and reid- 
izing that in two or thnx* weeks the patumt will almost certainly be dead.. 
Reports of cures have been i)ubIis!iod, but they are comparatively few, an i 
we must recognize that there are chances for occasional error in the dia; - 
nosis. However, in careful review of the literature, Hollis and Pardc< , 



PATHOLOGY 241 

o Ilarbitz a|cree that there are perhaps 40 eases of recovery on record 
V i.ich the diagnosis seenw to them well-i\stal>Iished. 

^ :i;irbitz also calls attention to several oases in literature in which re- 
j,, ; y took place from an attack clinically tuberculous meningitis. At 

{•. of these cases from other causes several months to many years 

j.,: autopsy findings revealed lesions indicating a healed tuberculous 
lij lujcitis. Most of the recoveries reported have been in adulta or 

r children. 

< Wanting that recovery occasionally takes place, one is constrained to 
f,., } \'t>ry hopeless in the presence of a cas(», since the reports of Holt, 
Knj)lik. Meyer and others, who have studied many cases, agre(' with those 
(,f tlir author in a mortality of 100 per cent. 

W hile tuberculous meningitis is not common in comparison with most 
(ii^ras(*s, it is, except when an epidemie is prevailing, tht‘ (‘ommonest 
forfii of meningitis. Holt reports that in his hovSj)ital exp(‘rienc(\ 70 per 
crnt. of the eases of acute immingitis were tuberculous. Still reports 
171 cases of tuberculous meningitis, 49 of epidemic ami 17 of suppura- 
tive meningitis. Out of 1258 cases of all forms of m(‘ningitis that the 
author has seen, 547 wore tubcTCulous. 

riic duration of tin* castes is variable, and is thert^fore very diffi- 
cult to determine. Holt gives the average duration, in childnui under 
liucc years, from the time when vomiting, apathy and slight fev(T an' 
noted, as 2^4 weeks. Meyer states that the duration is, on an average*, 
17 days in childnai up to twelve years, 5 days b(*ing the* sliorte'st and 
days the longest. Harbitz rt'ports case's from the Ii(e*rature‘ and one* 
of liis e)wn running a etoursc of se'veral months. The* approximate' eiura- 
tioi) of the* authe>r's case's is shown in Table' 1. 

According to Holt, “ death : usually lake's place* from e'xhaustiem in 
elccp coma, or convulsions de\^'lop and cemtiiiue* fre)m 12 1e) 24 he)urs 
before* de'ath.^' More e*ases apparently elie in coma than in eamvulsions, 
.\ce‘ordiiig to Meyers, about half the castes eli‘V(‘lop a te'rininal breuicho- 
pia'inneaiia. 

Pathology." Qtioting from Ckumcilman, Malle)ry and Wright, “Tube?r- 
culosis e)f the* meninges in general pre.se*uts a eUffe*re‘nt aruite>mie*al pie*ture* 
from tube*re‘ule)sis else'wlu're in the body, in tlie* e*xte*nt of the acute* in- 
flammatory Ie‘sie>ns with fibrine)purulent e'xuelation which aea*e>inpanie'H the* 
fonuation e)f tubere*le*s and tuberculous tissue.^’ 

'Idle dura ami pia are* e*onge*st(‘d, the latte*r be*ing thicke'iie'e! anel gray- 
bh. Adarni elivieles the le*sions into two fornts, the elisse‘Tninate*el miliary 
and the solitary tubercle. The* miliary form is ediaraede*rize*eJ by the 
fonnatiem of small, white or,grayi.sh white* granule's in tiie* pia. Th<*y 
arc .ilx)!!! the* sizei of the hewl of a pin anel are seaitte're'd ale)ng the e*ourse^ 

« f the* v(‘ss(*ls, be'iiig usually most inime*rous aLK)ut the base* of the brain, 
the circle* of Willis, and along the* Sylvian fissures. The prexx'ss fre*- 
pucntly spre*ads to the convexity of the brain. It is usually bilateral, 
hut OIK* side may be afTeet(*d more than the other. The* eliaracler of 
these miliary tubercles is similar to tho.se found in e>the*r parts of the 
body. Se)me*tiraes, instead of the scattered tubercle's, small cluste*rs (jf 
tudercl(.s develop, which in time coale*sce to form ne)duhir niasse^s as 
hj'iie us a walnut, according to Councilman, Mallory ami Wright. The*s<» 
ie* )()eated in the pia arachnoid and may go for a long time unsuspe'cteel 
u; S.S they are situated near the motor area. 

In connection with the production of the tubercle, there is a serous, 
purulent or fibrinopurulent exudate, w'hich accumulates at tlie l)ase 
oi,. X.— 16 . 
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of the brain, in the pia arachnoid, in the brain substance and in th^ 
tricles. 

The brain shows lesions of the vesi^ls and of the nerve substancp. 
The vessels have a perivascular infiltration, usually of mononuclears mri 
lymphocytes. The lesions of the nerve substance are both parench j ma, 
tous and interstitial. 

The ventricl(*.s are usually distended, and the choroid plexuses and 
the ependymal lining are thickened and may show tubercles. 

The lesions of the spinal meninges are less marked macroscopically, 
than an‘ those of the brain, but a histological study shows the tubercifN 
and infiainmatorj" reaction. The lesions of the cord substance and of 
the mt^dulla are also less marked than in the cerebrum. 

Tuberculous meningitis rarely if ever exists without the presence* of 
tuberculous l(*sions elsewhere. According to Holt, the association is as 
follows in order of fr<*quency: (1) in infants with general or pulmonary 
tub(*rculosis; (2) in children from 3 to 12 with tuberculosis of the V(*r- 
tebra*, hip, knee or ankle; (3) at any age, with tuberculosis involving 
only th(^ tracheal, bronchial or mesenteric lymph-nodes; (4) much less 
fr(^(juently with pulmonary tuberculosis of older children. 
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MENINGEAL HEMORRHAGE AND PACHYMENINGITIS 

hb:morrhagica 

By Josephine B. Neal, M.D, 

Definition, p. 243 — Etiology, p. 243 — Predisposing: causes, p. 243 — 
Symptomatology, p. 245 — Clinical history, p. 245 — Laboratory flnd- 
iiigs, p. 248 — Diagnosis, p. 249 — (U)inplieations, p. 250 — SecpielaB, 
p. 250 — C^linical varieties and types, p. 250 — Treatment, p. 251 — 
Surgical treatment, p. 251 — General treatment, p. 252 — Prognosis, 
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Definition. — Meningeal hemorrhage may be defined as an escape of 
blood into the spaces between the meninges. This blood may proceed 
from the blood-vessels of the meninges themselves, from the plexuses 
formed by the pia mater in the ventricle, or it may proceed from a 
hemorrhage in the brain itself, bursting through the substance of the 
brain into the ventricle or subarachnoid space. In this last e,vent, we 
an* dealing with what Froiri calls a cerebromeningeal bemorrhage, 
ratlier than with a pure meningeal hemorrhage. It is often quite ira- 
p<»ssll)le, however, except by autopsy findings, to be entirely sure 
wliether a case is one of pure meningeal hemorrhage, or whetlicr some 
cerebral hemorrhage is combincHl with it, Indcied, English and Ameri- 
euii authors have little to say on the subject of meningeal hemorrhage, 
except that occurring in the new-born or that due to trauma. The 
spontaneous or ineHlieal form, as it is called by tlie French, while far 
from common, constitutes a very interesting group of eases. In this 
group falls pachymeningitis hemorrhagica. Whether the htmiorrhage 
is secondary to tlie pachymeningitis or whether the pachymeningitis is 
secondary to the hemorrhage is not entirely settled. 

Etiology. — Predisposing Causes. — The causes may be divided info 
three general groups: (1) Causes operating in the new-born; (2) 
traumatic causes; (3) pathological conditions. 

Causes Operating in tub New-born. — The chief of these causes is 
dystocia, from maternal or fetal conditions, resulting in a prolonged 
hdjor with instrumental delivery. The injury may be due to the 
molding of the bones, the pressure of the forceps or the prolonged 
''tasis of the intracranial blood-vessels. 

In rare instances, intra-uterine disease may be the cause. 

Occasionally, spontaneous hemorrhage of the newly bom attacks 
; meninges or brain. According to Holt, this hemorrhagic condition 
not a manifestation of hemophilia, nor is it associated in a large per- 
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centa^e of cases with under-development, syphilis or sepsis. Antoine 
Testas holds, on the otl\er hand, that it is frequently due to these h,st 
three conditions and that syphilis, alcoholism or lead-poisoning in 
parents predisposes children to meningeal hemorrhage soon after biri u. 

Traumatic Causes. — Severe trauma of any kind — a heavy blow, a 
fall from a height, diving in shallow water — may cause the injury, 
Diving in shallow water often results in a hemorrhage of the spinal 
meninges, usually a<jeompanied by hemorrhage of the cord. The traiiinu 
may causes a fracture of the skull or spine, or the rupture of the vessels 
nuiy be due to concussion. In the ease of injury to the skull, it must h- 
remernberi'd that the hemorrhage often occurs at a point opposite to tli.' 
site of the injury. 

Among the traumatic causes may be classed also nlcoraticn of tli(‘ 
vessels in cases of carie*.s, lu^erosis or tumors of the bones of the skull or 
spine. 

pATiioiiiXJicAii (Conditions. — Among the jiathological conditions are: 

(1) Pa(holo(jiml condilions of the central nermm system: 

A(mte : 

Purulent ineiiingilis, tuberculous meningitis, encephalitis. 
Chronic ; 

Paehymcningilis hemorrhagica interna, usually due to alcohol, 
syphilis or Ieadq)oi.souing; arteriosclerosis; brain tumors. 

Insanity, usually in cases associated with alcoholism or syphilis 

(2) (icmral infection: 

Sinall-j)ox, measle.s, scarlet ft‘ver, pneumonia, influenza, tuber- 
culosis, arthritis, septicemia, anthrax. 

(3) Uinnyrrhayic diatheses: 

Scurvy, purpura, hemophilia, leukemia. 

(4) Chronic disease of other organs: 

Arteriosclerosis, nephritis (iiieliidiiig eclamiisia and nreniiaV 
diseus<‘s of the endocardium, pericardium or myocardium. 

(5) Kjcternal Jnftuenecs: 

Insolation, most cases of which, according to Aiibert, oc(Mir 
from May to September; changes iii gases dissolved in hlo()d, 
manifest ('d in mountain sickness, caisson disease, aviator’s sick- 
ness. 

(0) M i seel! a neons: 

(Convulsions in tetanus, strychnin poisoning, whooping-cough, 
etc. 

When we see so many conditions given as the cause of an occurrence, 
and when we remember that these conditions exist in the great ma- 
jority of eases without this occurrence taking place,* it seems evident 
that the real cause must lie elsewhere, perhaps in some inherent weak- 
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ju of the blood-vessels in the individual cases in which meningeal 
I;, .rrhage occurs. 

Symptomatology. — Clinical History. — (a) In the New-hom . — ^An- 
Test as and Castaigne and Paisseau state that there are two forms 
pi ;i)i.s pathological state: first, that in which the infant is bom sp- 
in ntly dead, without pulse or respiration, and respontls but feebly 
t,i , :Torts at resuscitation; second, that in which the evidences of menin- 
irritation appear some hours or days after birth. These evidences 
a!> ( onvulsions, most often localized in the facial muscles, but some- 
niut-s iu the hands and feet; and general convulsions, rapidly develop- 
coma, tension of the fontanel, exaggeration of the refiexcs and 
tlrvation of temperature. Cyanosis usually develops early, ('onvub 
sions in the first few days of life are considered almost pathognomonic 
of meningeal hemorrhage. The diagnosis is made by lumbar puncture. 

ih) 1 71 Forr7is Due to Trauma . — The clinical history and evidence 
show severe trauma. The symptoms appear in tliree stages: 

( 1 ) Symptoms of eoncussion — state of shock, pallor of skin and 
mm ons membrane, shallow breathing, feeble pulst*, loss of eonsciousness. 

(2) [.lUcid interval, in about two-thirds of the castes. This may 
last several hours or several days. 

(;{) Symptoms of eompression, developing very suddenly and with- 
out warning — loss of eonseionsness, stertorous breathing, slow pulse, 
iiuMjiiality of the pupils. 

Focal symptoms — convulsive: twitehings, paralysis — are present in a 
Iargt‘ pcre(‘ntage of eases, especially in epidural hemorrhage. In suh- 
<iura1 hemorrhages, tlie presence or absence of hemiplegia depends on 
ti)f location of the extravasation of blood in relation to the motor amt, 
the rxtent of the extravasation, etc. 

(e^ 1)7 For)777i Due to Pathological Condi tio)i,s \ — Froin ira'liides under 
nirningeal hemorrhage a group which he calls eiribromvningval hmir- 
nrrhage. In these eases, the hemorrhage takes pla(*c in the substan<*e 
of the brain and bursts through, either into the ventricle or into the 
sul)araehnoid space, with a resulting bloody spinal tiuid. This is really 
a < rrebral hemorrhage, but it i.s included because the fact that the 
‘'Pbial fluid is bloody would sometimes render the diagnosis from a 
meningeal hemorrhage' quite impossible except on the basis of 
til'- autopsy findings. Moreover, this classifi(*ation is suggest^] by Froin, 
whose work along this line is certainly second to none. 

•According to Froin, the symptoms are as follows: The onsf't is 
"udden and usually occurs in an arteriosclerotic patient past middle 
I'f'*. Coma or d(‘lirium develops, with stertorous respiration. Hemi- 
is almost always present. There is a Tlabinski reflex on the 
‘ id»'»site side from the lesion if the pyramidal tract is involved, and 
‘ ; the same side if the lesion is in the optic tract. (k)n jugate deviation 

the eyes is found in some of the ea.ses. (>)nvulsions are not un- 
•ernon. Contractures may be present. Kernig’s sign, stifFm»ss of the 
' k and other meningeal symptoms are rare in this type of case. 
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The temperature rises slowly and is more or less elevated in t ii(> 
last days of the illness^ which is usually of short duration. A type 
this form is described by Klippel. The onset is accompanied by 
indicating a cerebral focus, for example, aphasia under the fornj of 
word deafness. In the second stage, following at an interval of one 
or two days, there are generalized contractures and the usual picture 
of a meningeal lesion. 

The purely irietungeal hemorrhages may be divided into two typo: 
(1) encysted or eircnmscrihed — pachymeningitis hemorrhagica interua 
— and (2) diffuse. 

Packymemngit is ll&morrhagica Interna . — The symptoms may be di- 
vided into two periods: First, the period of intlamniation and, S4r- 
orid, the period of hemorrhage. 

The first period, according to Klippel, is characterized by headael)i», 
which is constant, severe and localized. There may be violent exacerha- 
tions, with a sensation of constriction and a feeling as if the cranial 
bones were being crushed, and there are sometimes radiations of tlir 
pain. If vomiting oeenrs, it is not repeated. There is no fever. Then* 
may be constipation, but it is not as obstinate as in a meningitis of 
the pia. There arc repeated attacks of vertigo, ringing in the ears, 
and, sometimes, a stinnbling gait. 

The sleep is disturbed by pain and nightmares, bnt there is usually 
no delirium nor is there, at this period, profound deprojsion. Some 
authors mention the mcTital torpor which begins at this time. 

The pupils are constricted. There is often nystagmus but not stra- 
bismus. In some patients, a hemiplegic paresis may develop. 

There is a difference of opinion in regard to convulsions — some 
writers eoinment on their absence, others on their presonee. 

The second period may develop abruptly, if the hemorrhage is sud- 
den in appearance and considerable in quantity; by degrees, if there 
are repeated small hemorrhages; and gradually, if the hemorrhage takes 
place slowly. In any event, profound intellectual torpor and somno- 
lence finally api)ear, usually developing into stupor. A loss of physical 
power, either gemualized or local in the form of a hemiplegia, is also 
noted. A peculiarity of this hemiplegia is that it is usually found on 
the same side ns the lesion, in contradistinction to the hemiplegia of 
cerebral hemorrhages, which takes place on the opposite side. 

There may be a diminution of sensation but it is not in proportion 
to the hemiplegia, nor is it pennanent. As to the eyes, there may be 
nystagmus as in the first stage. The early contraction of the pupils 
gives place to dilatation. There, may be more or less amblyopia. But 
the eye symptom of real importance is papillitis. 

The pulse is usually slow. There may be Cheyne-Stokes breathing 
The temperature is often a little elevated, perhaps one or two de 
grees. 

As the disease progresses further, the stupor becomes deeper, there 
aro often automatic movements, apoplectiform attacks, pulmonary con 
gestion, convulsions and, finally, coma. 
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Son-eneysted or Diffuse Meningeal Hemorrhage. — The symptoms de* 
,„1 on a variety of cireumstanc^i. The hemorrhage may develop 
.1 narently out of a clear sky, or it may take place in the course of 
i(> acute disease, as an acute meningitis or a pneumonia. In this 
1. -iT case, the symptomatology will be merged with that of the primary 

The onset is very often abrupt, with vomiting and loss of con- 
iuiisness, though headache may precede. According to Klippel, there 
aiv usually two phases, first a short period in which the patient becomes 
and has a tendency to faint without actually losing consciousness 
,/r falling; then there is a loss of consciousueas, which is not so cora- 
pl<*te as in cerebral hemorrhage. An examination of the patient re- 
veals the fact that there is not the complete relaxation and flaccidity 
of the muscles that is found in cerebral hemorrhage. The muscle tone, 
(Jti the contrary, often seems slightly increased, as shown by the pres- 
iMice of a Kornig, increased reflexes, and a rigidity of the limbs. As 
a further development of the rigidity (due, in KlippeFs opinion, to the 
«‘oin{)ressioii, which produces a cortical ischemia with a compensatory 
hvporeinia of the subcortical centers) convulsions occur, gtmeral or 
localized, and marked contractures. “It is a classic precept to regard 
early contractures, in the course even of an apoplexy, as showing a 
lesion or a complication of the meninges or ventricles.” 

Sometimes a paralysis, especially a hemiplegia, develops. The pulse, 
at first normal or slow, gradually becomes accelerated and, in fatal cases, 
more and more feeble and irrogiilar. Paralyses are comparatively rare 
iu the purely meningeal type, and so is a liabinski. Aphasia or amauro- 
sis may be present, however. There may be Cheyne-Stokes respiration. 
The uneonseiousness may be prolong(Hl and end in death, or it may 
gradually clear up and recovery take place. In some cases, where there 
is a rupture of an important artery, death may take place in a very 
short time — a few hours or less — and the diagnosis may not be made 
until the autopsy. 

la some ca.ses, the clinical pi(?turc is that of an acute meningitis — 
headache, vomiting, Kernig, constipation, stiffness of the neck, delirium, 
menial torpor or indifference, perhaps without loss of consciousness. 

When the meningeal hemorrhage supervenes on an a<;ute nieuingitis, 
its onset is indicated by a sudden change for the worse, and usually by 
a stuporous or comatose condition. Castaigne and Paisseau prefer to 
designate these as a heraorrhagie meningitis rather than as a meningeal 
hemorrhage. To the writer this does not seem necessary or desirable, as 
it really is a meningeal hemorrliage occurring in connection with a 
:ic*uiugitis, just as it may occur in connection wdth a nephritis, and there 
110 particular reason for giving it a different name. 

Some cases show a tendency to recur, either in a short time or after 
' period of some years. These different forint* show a wdde variation 
severity, but it does not seem well to multiply ty|>es. 

Hemorrhage of the Spinal Meninges . — The hemorrhage may be either 
^tra- or intradural. Extradural hemorrhage is usually of traumatic 
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origin, but it may be due to syphilis or to vertebral earies. Se\ rt 
convulsions (tetanus, eclampsia, etc.) are also given as causes. In 
matic cases, the symptoms are usually submerged in the general syi. p. 
toms of injury. Otherwise, they are the symptoms of irritation aiul 
compression. 

Intradural hemorrhages are more uncommon than the preceding. 
They are due to about the same causes. They may, like hemorrhaf.vs 
of the cerebral meninges, be secondary to a meningitis. The early symp. 
toms are pain and rigidity of the spine and limbs. There may h 
convulsive movements. A paraplegia usually follows, often localized iti 
the legs, though the arms also may be affected. The paralysis generally 
progresses for two or three days before it becomes complete. It is ordi- 
narily accompanied by anesthesia. 

Retention or incontinence of urine and feces is an important symp. 
tom. If a secondary infection does not develop, the blood may be 
absorbed and recovery eventually take place. Often, however, com- 
plications occur — secondary meningitis, or infection by way of the uri- 
nary tract, the lungs or skin lesions. If the paralysis is very pro- 
nounced, atrophy of tlie muscles follows, and stiffness of the joints 
and tendons. The sphincter trouble may persist for a long time. The 
diagnosis is practically always made by lumbar puncture, the bloody 
huid ruling out hematomyclia, but not cerebral meningeal hemorrhage. 
This can usually he eliminated, however, by the difference in the clinical 
picture. Vigneras divided the cases into three groups: traumatic, in- 
fectious and spontaneous. 

Laboratory Findincjs. — In all these eases, the diagnosis is made hy 
lumbar puncture. A true hemorrhagic fluid is distinguished from a 
fluid in which the blood is due to the accidental puncture of a vessel 
by the fact that, wlien it is collected in two or three successive tubes, 
there is a hoinogoneou.s color in all the tubes, while in an aecidoiilal 
hemorrhage the fluid soon clears up. Furthermore, in a meningeal 
hemorrliage, the blood emigulates very slowly, if at all. Most workers 
claim that it docs coagulate unless a meningitis is present. 

When centrifuged, the supernatant liquid is pink or, more often, 
yellowish. If the heniorrluige is very recent, the supernatant fluid may 
be nearly colorless and become yellow in subsetpicnt punctures. 

The amount of blooil in a fluid Yari(‘s greatly, from almost pure 
blood (especially in traumatic cases and in the new-born) to only a 
perceptible tinge. According to Klippel, Aubert and others, the amount 
of blood may be so small as to show only after the fluid is centrifuged, 
or it may be compltdely lacking, in cases later found by autopsy to 
be meningeal hemorrhage. This is explained by the fact that the blood 
in the cranial cavity has faileil to diffu.se into the spinal meninges. 

When the puncture is made some time after the hemorrhage ha^ 
taken place, a yellow fluid, showing few or no red blood-cells, may !>■ 
obtained. Milian gives to this yellow fluid the name * ‘xanthochromia. ’ 
Sometimes this yellow fluid will coagulate spontaneously. To this tb 
name “xanthochromia with massive coagulation^ or “the syndrome (V 
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1 fi'" is applied. This condition has been ascribed to a walled-off 

} .T-rhage, also to tumors situated near the meninges, to the irritation 

oits’ disease, etc. The writer has seen it in eases of epidemic menin- 
. late in both recovering and fatal cases, where the previous lumbar 
j, .1 tures had show'n no evidence of a fresh hemorrhage. The writer 
i . also seen it in two cases that were diagnosed at the time as |)olioen- 
,,, lailitis, but there is a possibility that these may have been meningeal 
Of rrTcbral liemorrhages. One case recovered and no autopsy could be 
ohiained on the other, which resulted fatally. 

The cytological examination shows many red blood-cells in the hemor- 
rhiiirit' duids and some increase in the white blood-cells. According 
t(» Aubert, if the hemorrhage is abundant, tliere are many eosinophils. 
Sahrazes and INturatet described large cells, which they called bema- 
tomacrophages and wliich they attributed in particular to hemorrhage 
of tla‘ cerebral meninges. As their name implies, they are largtj cells, 
with their protoplasm sometimes filled wdth red blood-cells. Togt»ther 
with fill' leukocytes they are supposed to play a part in the process of 
luMiioIysis, 

Tin* albumin is increastxi, depending on the extent of the hemorrhage. 

The sugar is also increased, it is stated, in these cases. 

The baeleriological examination is negative, except, of course, when 
tlu* hemorrhage is superimposed upon a meningitis. 

In some cases of meningeal hemorrhage, a massive albuminuria is 
found, and sometimes sugar in the urine. 

Diagnosis. — In hemorrhage of the new-born and in traumatic hemor- 
rhiice, the attending circumstances aid gi'oatly in the diagnosis, which 
may also be readily confirmed by lumbar puncture, 

in meningeal hemorrhage due to pathological conditions the diag- 
nosis is far more difficult, and several possibilities must be considered. 

In early cases of encysted hemorrhages, the headatdic, pupillary 
oontraetion, vertigo and mental torpor, suggt*st al.so cerebral syphilis 
and brain tumor. A WTisserinanii is not of much value, since syphilis 
is fre(|iu*ntly a cause of pachymeningitis. A syphilitic meningitis, how- 
ever, is usually locatcn:! at the hast, of The brain and gives rise to ocular 
and facial palsies, neuralgia, optic atrophy and deafness. 

Tlie differential diagnosis, from cerebral tumors is especially diffi- 
cult, as the latter show edema of the disc as does also pachymeningitis. 
It is. however, less marked in the latter condition. 

Tuberculous meningitis may need to be differentiated from early 
pachymeningitis. In each, paralyses may develop, but the paral^^es 
f»f ruhereulous meningitis are usually of the face or eye, while those of 
pa' hymeningitis are usually in the form of a hemiplegia. 

The headache of pachymeningitis is more intense and more localized, 
V' liting is less frequent and constipation less obstinate than in tuber- 
' ’ ’ lus meningitis. Moreover, tuberculous meningitis is most frequently 
*’ ud in young children, while paehyraeningiti.s usually develops in old 
I }>le, or, less frequently, in earlier adult life. 
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in the diffuse hemorrhages, with an apoplectic onset, cerebral hen or- 
rhage must be differentiated. The points in the differential diagnosis 
have already been considered under the discussion of symptoms. Ju 
brief, they are the slower onset, the less complete loss of consciousn. ss, 
the increase of muscle tone with rigidity, convulsions, and early < on- 
tractures in meningeal hemorrhage. Also, the hemiplegia of menin^ro^i 
hemorrhage, if it occurs, is usually on the same side as the lesion, while 
in cerebral hemorrhage, it is usually on the opposite side. 

The diagnosis from diabetic, uremic, alcoholic coma and forms duo 
to drugs must also be made. As the urine sometimes shows sugar and 
albumin in meningeal hemorrhage, also, a urine examination will not bo 
of great value, unless these substances are absent. 

In the cases with marked meningeal symptoms, the diagnosis from 
acute purulent meningitis must be made, and this is usually very dilTi. 
cult. F(‘ver is usually absent or slight in the early stage of meningeal 
hemorrhage, but one must remember that occasionally a severe tyj)t‘ 
of meningitis may be practically afebrile. 

The abstmce of a liemorrliagie rash proves nothing, as in many eases 
of epidemic meningitis no rash is preswmt; its presence also has litlU* 
value, inasmuch as meningeal hemorrhages occasionally occur in cases 
of purpura and other conditions with a hemorrhage of the skin. 

Poliomyelitis or polioencephalitis, the most fulminating cases, may 
cause some confusion. Indeed, it has seemed reasonable that some 
degree of meningeal hemorrhage might occur in these cases, if the con* 
gestiou was especially marked. 

In all these cases, the lumbar puncture is the deciding point in the 
diagnosis. It must be borne in mind, however, that in rare instances 
the fluid may show an almost complete absence of blood. 

Complications. — There are no particular complications associated 
with meningeal hemorrhage, except as they may arise in the course 
of the ilisease which the meningeal hemorrhage is accompanying. 

Sequelae. — JMeningeal hemorrhage of the new^-born may, according' 
to Antoine Testas, be followed by Little’s disease, contracture, paralyses 
of the ocular muscles, blindness, deafness, Jacksonian epilepsy or epi- 
lepsy and mental deterioration. 

Traumatic meningeal hemorrhage may be followed by one of the 
purulent forms of meningitis, by a pachymeningitis, by brain abscess 
or sinus thrombosis. 

In meningeal hemorrhage, due to pathological conditions, the chief 
sequehe are m«»ntnl impairment, loss of memory, contractures, paralysis. 
Many patients show no secjuela?. 

The diseases with which meningeal hemorrhage is associated have 
been indicated at some length under the etiology. The chief are chronic* 
conditions such as syphilis, alcoholism and nephritis, and the acute 
infections. 

Clinical Varieties and Types.— -The clinical varieties follow the etio- 
logical grouping closely. 
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^Ibningbal Hemorehaob op the New-born. — ^A ntoino Testas 

li,, s these cases into two types: 

\ Those in which the infant is born apparently dead ; 

i ; Those in which the infant is born apparently w'ell but later de- 

velops signs of meningeal irritation and compression. 

}I. Surgical or Traumatic Cases. — Here, the hemorrhage may be; 

A. Cerebral — of the cerebral meninges. 

(1) Epidural may arise from: 

(a) Wounds of the venous sinuses, 

(b) Wounds of the middle meningeal artery, 

(e) Wounds of the internal carotid artery, or 
(d) The diploe of the bones. 

(2) Subdural. 

Spinal. 

(1) Epidural. 

(2) Subdural. 

HI, Cases Due to Pathological Causes; 

A. C erehrmneningeal — the hemorrhage being primarily in the brain 
and bursting through into the ventricles or into the sub- 
arachnoid space, or both. 

II Meningeal. 

(1) Diffuse. 

(2) Circumscribed — Pachymeningitis hemorrhagica interna. 

Treatment. — Surgical Treatment. — Hemorrhage in the new-born is 
treated suceessfully by lumbar puncture. This should be 
daily or as often as the signs of pressure indicate, until the 
syiiiptoiiKS have cleared up. Sometimes a single puncture is sufficient. 
Brady r(‘ports a ease with recovery in which as mueli as 60 c.c. of nearly 
I'jjrr blood was withdrawn at a single puncture. Antoine Testas, Cas- 
itiiLMu* and i^ai.sseau and others recommend lumbar puncture. 

Tiaumatic hemorrhage may require surgical interference, if it is 
(’xtradural type or if there is a depressed fracture. Lumbar punc- 
tun* is the easiest way of relieving excessive intracranial pressure. 

^b ningeal hemorrhage due to pathological conditions should also be 
treat, <1 by lumbar puncture, repeated daily or as indicated by the signs 
"f iiien‘ased pressure. The author thinks it is advi.sable to use some care 
to decrease the pressure too much in these eases. Aubert, also, warns 
evacuating the meningeal cavity too completely. It has seemed to 
the writer that withdrawing loo much fluid might increase the hemor- 
rliaL^.^ In several of these cases, the author has given autimeningitis 
At the first puncture this was administered because the picture 
that of a meningitis and the possibility that the hemorrhage might 
ii'^oeiated with a meningitis was considered. Moreovei^, horse scrum 
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ha« considerable value in hemorrhage. In any event, several case< have 
responded very well to this treatment. 

General Treatment.— The general treatment consists in k‘ piag 
the patient absolutely quiet. If necessary, sedatives may be gi\.n^ 
bromids, chloral, or if these are insufficient in moderate doses, small 
doses of morphin. An ice-bag often relieves the headache to soin.^ ex- 
tent. In comatose cases, some of the diffusible stimulants may u 
necessary, camphor and ether, or inhalations of ammonia. Mercury 
or iodids may be given, since syphilis is probably a frequent cause of 
meningeal hemorrhage. If a positive Wassermann is obtained, this 
treatment should, of course, be pushed. 

As retention of urine may be present, especially in the comat(»so 
forms, the bladder mii.st receive careful attention. Constipation is oft.-n 
a symptom ami the bowels must be kept open. The diet at first should 
be liquid and not too abundant. In general, the treatment is aixjui 
the same as in cerebral lu^morrhage. 

Prognosis. — The prognosis in all forms of meningeal hemorrhage is 
grave. In the opinion of all observers, the majority of cases termiruU' 
fatally. Most cases of hemorrhage in the new-born terminate fatal 1>. 
though cases are reported that have recovered after lumbar puiu-tinv 
Some of thi*se recoveries have been complete. Most untreated 
that recover are followed by some form of paralysis or mental impair- 
ment. 

The prognosis in traumatic meningeal hemorrhage depends on thr 
extent of the hemorrhage. If the hemorrhage is extensive, death iriiiy 
take place almost i?iimcdiately. In small hemorrhages, recovery in.iy 
take place. 

In meningeal hemorrhage dne to pathological conditions, recovcrii^ 
are not infreciuont, especially in tlie type with meningeal, rather tliaii 
cerebral symj)1oms. Meningeal hemorrhage complicating an epidemic 
meiiingitis is unfavorable to recovery, but not necessarily fatal. (Kxai t 
figur(‘s are of little value in dealing with a condition relatively so niiv, 
NO no attempt is made to ascertain them.) 

Pathology. — Tin* following discussion of the pathology is taken from 
Klippcl and Adami. 

There is little to be said in regard to the hemorrhage of the new- 
born and traumatic hemorrhage. 

In the spontaneous m(‘uingcal hemorrhage, due to pathological condi- 
tions there are two quite different juctures — that which is shown nluMi 
flic licmorrhage takes place in the false inflammatory membranes, ic. 
pachymeningitis hemorrhagica, and that when the hemorrhage escapc> 
freely iiito the meningeal cavities. In the first form, the lesion is usually 
at the toi) of the convexity of the skull, generally near the median liin- 
sometimes on one siile, sometimes symmetrically arranged on both > dcs. 
The lesion comprises two elements, the false membranes which are tl< vel 
oped first, and tlie encysted hemorrhage or hematoma which is j)rod ^<1 
by the rupture of the new-formed vessels in the course of the inflan 
tory process. The membranes are of varying thickness, due to their h 
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f ,.<,1 in successive layers. Virchow has counted as many as twenty, 
p process be^rins with a very thin deposit of tibrin on tlie inner surface 
dura. This becomes organized by the gi*owth of capillaries. The 
uranes thus formed are multiplied and superimposed, and bleetiing 
fr the capillaries takes place into them. When the membrane has at- 
i;i,: , d a considerable thickness, suflfieient bleeding takes place to give rise 
t!, iieniatoma. It may be fonnetl suddenly or a.s the result of successive 
}„ iii .rrhages. Several hematomas are usually found. The .smaller ones 
lu.iv he absorbed. The larger undergo various transformations into 
s, rcms condition, a purulent condition from secondary infections, or 

cairilication. 

Tlie hematoma adheres to the pia mater and rests upon the surface 
t,f tln‘ brain, causing inflammatory" reaction and softening. It is most 
frequently in contact with the parietal lobe, then with the temporal, 
frontal and occipital in the order given. The h^sions may oeeur at the 
hit'll* of the brain. 

This pathogenesis of pachymeningitis is the oik' most commonly ac- 
(rptod, and it is backed by such excellent authorities as (Vuveilhier and 
\'in‘liow. Uy some, however, it is claime<l that tlie process is reversed, 
that th(‘ hemorrliage takes place first, and is then <Mi(‘ysled by an in- 
'laiiunatory reaction. 

Wlnle the encysted hemorrhages belong practically always to the dura 
luattT, the diffuse hemorrhage usually comes from the vessels of the 
pia. from the choroid plexuses (which are a develoj)meut of the pia), 
and from the brain itself. In the case of the dura, the hemorrhages 
arc s(‘eoiidary :;o a lueiiingilis ; in the ease of the pia, they are jtrimary. 
In very small hemorrhages, the blood may remain upon tin' pia mater, 
nr between it and the brain, without breaking through the araehnoid. 
In tlie ease of any considerable hemorrhage, however, the blood escapes 
into the space between the suharachnoiii and the dura. When the 
dura is opened, a layer of blood is disclosed. The blood may he fluid 
nr, more often, clotted. The clots may a<lher(‘ to the dura or to the^ 
:irm*lnioid, usually in the regions of the occij)ital or splicnoidal lobes, 
t^oriictimes they arc found in the fossa* at th<* base of the brain. The 
‘•virhral convolutions may he more or l(‘ss compressed by them. The 
Junount of blood varies from oO to 2(M) grams. The hemorrhage may 
froiu the veins or the arteries of the pia. Usually a disea.sed 
'oudition of the vessel walls may he noted, the veins being disteiided 
iuid varicose, with soft, friable walls, and the arteries atheromatous. 

Ifemorrhage into the ventricles iriay proceed from a rupture of the 
vrNS(*ls of the choroid plexus or from a hemorrhage in the brain sub- 
‘'T ita e bursting through into the ventricle. A cerebral hemorrhage may 
break through into the subarachnoid space. 

Historical Summary. — Meningeal hemorrhage has a rather interest- 
hiv hi.story. The following are, in brief, the important points: The 
f ' ' ease recorded is that of Henry II, who was mortally wounded in 
ft ’ urney in 1559. Blood was found between the membranes at autopsy. 

^ ^ case was described by Ambroise Pare. In 3819, Serres separated 
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cerebral and meningeal hemorrhage. Credit for this is also given to 
Morgagni. In 1829 Cruveilhier brought forward the theory of :he 
pathogenesis of pachymeningitis interna hemorrhagica, which has al 
ready been described under Pathology. Later, Virchow supported this 
theory. Millian, Cbauffard, Widal and Froin have done much to 
add to the knowlwlge of the subject since lumbar punctures wore 
described in 1890, 

An important c(nitribution to the study of hemorrhage of the m w- 
born was made by Dr. Sarah J. McNutt in 1885. She showed that 
hemorrhage in these cases was most pronounced about the fissure of 
Rolando and that the spastic paralyses were due to this rather than 
to a hemorrhage about the spinal cord, as had been assumed by Little. 
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Definition. — Purulent meningitis is an inflammation of the meninges 
with a purulent spinal fluid. It may bo caused by practically any of the 
pyogenic organisms. The terms septic, suppurative and secondary men- 
ingitis are also commonly used. 

Etiology. — The principle organisms causing purulent meningitis other 
Than the meningococcus (the only organism causing meningitis in epi- 
demic form and not included in this chapter except for comparison) are 
the pneumococcus, streptococcus, Bacillus influenzai and staphylococcus 
in the order named. The tuhcrele bacillus and the treponema pallidum 
also produce true meningitis but with a clear fluid. Such meningitis 
is therefore not classed as purulent. 

Table I gives the distribution by age and etiology of over 1,200 cases 
of meningitis. Meningococcic and tuberculous meningitis are included 
for comparison and general interest. 

Table. I. Distbibution op 1,259 Oases op Meningitis 
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Keports in the literature reveal the bacillus anthracis, various mem- 
bers of the typhoid-colon group — as bacillus lactic aerogenes, bacillus 
cnt*'ritidis, bacillus typhosus, bacillus proteus, the gonococcus, micro- 
< 0 ' ‘MS catarrhalis, actinomycosis, blastomycetes and other organisms as 
< a uses of cases of meningitis. The author has also seen two cases 
mi* to Friedlander’s bacillus; one due to a diphtheroid bacillus, the case 
w •/ secondary to an old otitis media, also one case due to bacillus 
P.' >aneu8. 
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A number of mixed infections have also occurred in the service o the 
Meningitis Division of the New York City Department of Health: 


Meningococcus and streptococcus 2 case 

Meningococcus and staphylococcus 1 case 

Meningococcus and paratyphoid bacillus 1 *» 


Streptococcus, , pneumococcus and staphylococcus 1 »* 

Bacillus of the colon group, an anat^robic coccas, gram negative 

cocco'bacillus, a gramophilic cocco-bacillus, and a yeast 1 •» 

In each of three instances a meningococcic meningitis was followed in 
a short time by an invasion of another organism, the pneumococcus, 
streptococcus and colon bacillus, respectively. 

Attention is directed to the small number of eases, three (Table 1), 
due to bacillus eoli. Barron, collected from the literature 42 cases of 
meninpritis in infants, of which 39 were three months or younger. Of 
these haeillus coli was the causative organism in 14 instances. In llo 
of our patients of three months or less, the bacillus coli was the eti- 
ological factor in only one instance. 

The distribution by season is given in Table II. 

Table II. Seasonal Distribution op Cases of Purulent Meninoitis Due to 
Organisms Other than the Meningococcus 
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The distribution sliows the tendeney of pneumococeie and stropto- 
coecie meningitis to occur in the winter and spring months, and of infiu- 
enznl meningitis in the fall and early winter. The number of cases of 
staphyloeoeeie meningitis is too small to he at all conclusive. 

All of these forms of meningitis are often secondary to an infection 
elsewhere or to an operation on the nose and throat. The paragraph 
below shows the primary focus, in so far as we were able to locate it 
clinically. Of course, failure to locate clinically a primary focus by no 
means rules out its existence. Careful inquiry often reveals a history of 
an otitis media or a sinus infection dating back some years. In some 
instances, however, the eases have seemed to be really primary. 

T)f the 06 eases of pueumoeoeeic meningitis, the evidence of primary 
infection when aset‘rtained wa.s: Pneumonia in 5 cases; middle car in- 
fection in 11 ; a history of some trauma in 3, and nasal infection in 2 
instances. In one instance a patient with an old endocarditis developed 
a suppurative choroiditis before the meningitis was diagnosed. It 
impossible to decide whether the meningitis was secondary to the cho- 
roiditis or whether both were secondary to the heart lesion. 

Of the 49 cases of meningitis, streptococcic in origin, the primary 
infection was *. Middle ear trouble in 14 eases, in 4 of which a mast' id 
operation had lw*en performed ; nasal infection in 2 cases ; throat inf ■<!- 
tion in 1 ease ; and trauma in 1 case. 

Of the 34 cases of influenzal meningitis a probable primary focus v ns 
located in 9 cases; in 6, pneumonia; in 1, clinical influenza; in 1, coi:rb 
and cold ; in 1, otitis media. 
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;■ the 11 cases of staphylococcic meoingitis, the probable primary 
fo III 2 was a pustule on the nose, osteomyelitis in 1, otitis media in 1, 
luiiiia in 2, bronchitis, in 1, evidence of a primarj^ septicemia in 2 
w. i hemorrhagic rash and other symptoms. 

< nie case of bacillus coli meningitis followed the enucleation of an eye 
afi r n period of four months. In the other cases listed, the histories 
ha’.' been negative or indefinite. 

Symptomatology. — Clinical IIistory. — The value of the previous 
cliiiu al history has already been discussed. It is important to emphasize 
the fact that although many cases of purulent meningitis not due to the 
nitTiiiigococcus give the history of a primary focus, it by no means 
follfjws that because there is a possible primary focus, the meningitis is 
styondary to it. In other words a meningitis due to the meningococcus 
i. not infrequently found where the existence of an otitis media or a 
pn(*unionia has made one fearful of a pneumococcus or streptococcus in- 
ffvTion. Unfortunately many physicians do not recognize this fact and 
tako it for granted that a meningitis developing during an attack of 
pneumonia, for example, is due to the pneumococcus. In this way the 
f'firn'ct diagno.sis and specific treatment are often delayed. 

I’ekiod of Incubation. — It is quite impossible to make any definite 
‘‘tatemeiit in regard to the period of ineubation. The time that elapses 
lietween the beginning of the symptoms of the primary foeus and the 
ift'vtdopment of the meningitis varies from a few days to several years. 
In tlie cases where no primary focus is located clinically, there is no guide 
to determine the date of infeelion. 

Mode op Onset. — The onset is variable and is often masked by the 
symptoms of the primary infection. Although the onset is usually 
'^udden, it varies greatly in its severity. The early symptoms may be 
Muuewhat mild — headache, vomiting, moderate fever and perhaps a 
’hill, slight to moderate stiffness of the neck and positive Kemig’s sign, 
dear mentality. Or the onset may be very severe — chill and high fever, 
vomiting, marked stiffness of the neck and Kernig’s sign, 
iiiid early delirium rapidly pa.ssing into coma. 

Symptoms Durino the Pko(jress of Disease. — The symptoms in over 
100 eases as we have observed them are eliarted in Table III. Additional 
‘ases seen since this table was preparcnl bring out no new points. It 
kvili be noted that vomiting is a fairly constant symptom. Convulsions 
uv also common, especially in children under two years of age. Stupor 
found much more frequently 'than delirum. In a few castes the men- 
Uility is clear well up to the end. While the pupils show reaction to light 
in a fairly large number of cases when first seen, it has been f>bserved 
Ihjit tliis reaction is usually lost as the ca.se progresses. The kins' jerks 
nui\ 1 k» increased early in the disease, but they are usually lost toward 
fhr ♦ ]ul. In a certain number of cases they are unequal. The stiffness 
of th<‘ neck and Kemig’s sign tend to be moderate rather than marked, 
fn < hildren under a year, they are usually so slight as to be somewhat 
O'P'l to obtain definitely. This is true also of epidemic meningitis in 
0 ig children. In fact the classical signs of meningitis are, as a rule, 
vvhat more pronounced in the case of epidemic meningitis than in 
thcr purulent forms, but this rule has so many exceptions that it is 
'^e to rely upon it in making a differential diagnosis. 



258 


PUEULENST MSffiEpSGlTIS 


Tablb III. Symptoms in IPtjeijlint M*NiNom» 
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The course of purulent meningitis varies greatly also. In some in- 
j;. the progress of the disease is very rapid and the patient dies 
TV : l aps in forty-eight to seventy-two hours from the onset of the 
The author has never seen a case of meningitis due to 
oViranisms other than the meningococcus in which death occurred in 
twrnty-four hours or less as may occasionally happen in epidemic men- 
irjfritis. In most instances, the progress is slow and the case lasts from 
four to five days to two or three weeks. 

Table IV shows the duration as we have observed it. 


Tabl* IV. Duration or Purulent Meningitis 
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The author has been struck on two or three occasions by the very higli 
temperature (107® F., [41.7° C.l or over) that cases of pneumococcic 
meningitis show a day or two before death. The temperature does not 
remain at this level, but sometimes reaches it two or three times. In a 
case of staphylococcic meningitis, a temeprature of 108° F., 42.2° C. was 
reached several hours before death. 

In several cases representing all types, marked remissions of the 
symptoms have occurred, so that w^e have entertained some hope of a 
favorable outcome in spite of the generally accepted belief that the 
prognosis is almost absolutely fatal. The temperature has approached 
normal, the mental condition has become clear, nourishment has been well 
taken and the spinal fluid has shown a diminution in the number of 
organisms and a marked tendency on their part to become intracellular. 
In this group of cases four patients have recovered — two after infection 
with the streptococcus, one with the influenza bacillus and one with the 
staphylococus. In a fifth case, due to the colon bacillus, the patient 
recovered as far as the meningitis itself was concerned, but after two 
and a half months of good health developed a hydrocephalus. In a 
case due to both the meningococcus and staphylococcus (not included in 
Table I) recovery occurred. 

As recovery in the purulent forms of meningitis is so rare, a brief 
description of the cases may be of interest. 

The first patient, T. F., 26 years of age, developed meningitis in August, 1913, 
following an otitis media. The streptococcus pyogen^^s was demonstrated by smear 
and culture in the third and fourth spinal fluids; the first two fluids were sterile 
aifliough they were very cloudy. The patient was very seriously ill, with all typical 
•igna of a severe meningitis — stiffness of the neck, Kernig’s sign, internal strabismus, 
»''!VKi8h reaction of the pupils to light, delirium, irregular temi)erature, up to 105.5* F, 
(4*' S® C.) Antistreptococcus serum was administered both intravenously and in* 
T^ i'l'inaliy and also streptococcus vaccine subcutaneously. IJrotropin was also given. 

* temperature became normal in about two weeks and the patient was finally dis* 

< h;irged at the end of five weeks in very good condition. A neuritis affecting the back 
i the sciatic nerve developed two months later but this improved under treatment. 

' evident both from the clinical signs and from the spinal fluid that this patient 
ured from a senous generalised meningitis. 
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The second case of streptococcic meningitis was of quite a different char oter 
It was in a child, R. T., 6 years of age, and like the proceeding this case foil 
an otitis media. A culture of a hemolyzing streptococcus was obtained from the 
first two spinal fluids. A third spinal fluid was sterile and the child made a cou.piet^ 
recovery. At no time did she have signs of a well developed meningitis. Shu slu.wed 
only a slight stiffness of the neek, complained a little of headache and ran an irr“i;ular 
temperature up to 105® F. (40.5® C.) She was perfectly normal mentally, h:>4 
change in reflt*xe8 and did not seem seriously ill. The spinal fluids were only slif^htlv 
hazy, showed only a small incrr'ase in the jirotein content and had a practically norinj} 
sugar content, as indicated by the reduction of Fehling’s solution. In other words, 
from the clinical symptoms, the development of the case and the examination of th*' 
spinal fluid, it seemed to be and to remain a localized meningitis. No intrasp’mai 
injections were given. The only treatment of a specific nature w’as lumbar punctun*. 

The patient suffering from an influenzal meningitis was a child, P. M., two and a 
half years of age, who had a mild cold and cough four to six weeks earlier. Tli,- 
influenza bacillus was found in 8 spinal fluids which showed all the characterUiirn 
of a well develoi)ed meningitis. Antimenigitis serum was injected at first. Later, 
an autogenous vaccine was given intraspinally and at the last three injection^, 
influenzal serum was also used. Clinically, the case was moderately sick with hend.uht'. 
vomiting and irregular fever. During the illness, deafness developed which has be 
come complete and permanent. 

Recovery from a case of pure staphylococcus meningitis took place in a child, 
J, J., two years of age. The meningitis developed after a pneumonia during which 
there had lM‘cn meningeal symptoms for which two lumbar punctures had been don-; 
in the second tap the fluid was normal except for a few red blood-cells due to trauma 
After twelve days, during which the child was convalescing normally, signs of moniu 
gitis again develoj>ed with a lemperaturc of 305® F. (40.5° C.) A cloudy fluid nmi-, 
withdrawn showing a pure culture of st.aphylococcus albus, together with a great 
increase in the protein elements and a marked decrease in the reduction of Fchliog’s 
solution. At this puncture, antimeningitis serum was injected. The staphylococcus 
appeared in the five suhvsequent fluids. An autogenous vaccine was injected intrii- 
•pinally. The fluids then bttcame sterile and the child made a perfect recovery. 

The case of mixed staphylococcus aureus and meningococcus infection shout'd a 
culture of both organisms in the fir.st two fluids, but both organisms disappeared 
promptly with the injection of antinieningitis serum. 

The case of meningitis due to the colon bacillus wms one of unusual interest. It 
occurred in n baby L. S,, 3 weeks old. The fluid was so puruhmt that it could not he 
removed by lumbar puiu*tur<‘. Ventricular punctures were, therefore, resorted to. 
These were performed daily, the ventricles being u.sed alternately; at each puncture 
from 50 to 100 c. c. of fluid that was aliiio.st pure pus were removed. This tbiiil 
was also uniformly sanguineous. At many of the punctures, irrigations with normal 
salt solution were also used to wash out additional quantities of pus. intraveniric 
ular injections of an autogemujs vaccine were given. At fir.st the baby’s condition 
aeemed desperate. There were frequent generalized eonviilaions, profuse vomiting 
and a weak, rapid, irregular pulse. The clinical condition improved much rnore 
rapidly than did the fluid, which remained very purulent (a test tube full being from 
three-lourths to four-fifths sediment) with the colon bacillus present in the first 24 
fluids. After the organisms disappeared, the fluid became clearer and less in amount. 
Pinally lumbar punctures wore tried suc( essfully. After being under treatment for 
two and a half mouths, the patient made excellent progress. He gained normally in 
weight and seemed in every way to be in a satisfactory condition. Sudden!) a 
hydrocephalus developed. It was impossible to obtain more than a few drop.s of 
fluid from the spine and ventricular puncture was followed by only teiiqxu iry 
reduction of pressure. A surgeon in neurology advi.sed against operative procedurfs. 
The condition lasted for nearly ten months. The child finally died. This is the 
only instance in our experience in which a hydrocephalus following a meningitis 
has dcvelop«*d >vith a con.siderable interval of good health intervening. Of cor.’'‘e 
in a certain percentage of children under one year of age, hydrocephalus devol ps 
during a memugococcic meningitis, but in our cases it has always developed dur ng 
or immediately after the aeute stages of the disease and has usually termina 'd 
fatally in a much shorter time. Two cases, however showed spontaneous cure. 
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Laboratory Findings. — The spinal fluid examination is the most 

Trtant part of the laboratoiy work. In no other way can these 
V us kinds of meningitis be diagnosed with certainty. It is also of 
i / rest to culture the pus obtained from the primary focus, if it can 

located. Blood cultures are of interest, but very few results have 
Im n reported. 

The fluid is usually under increased pressure ; the appearance varies 
f.wfii slightly cloudy to very purulent depending upon the stage of the 
iliscase and the reaction to the infection, not on the kind of organism. It 
}i;i< sometimes been erroneously assumed that one could got some idea 
r.f the organism by the appearance of the fluid. This assumption is 
ffiinidcd on the study of too few fluids. An attack is not necessarily 
l(‘ss severe because the fluid is only hazy. Sometimes the fluid resembles 
a broth culture of the organism and has only a slight cellular reaction. 
Such a case is usually rapidly fatal. 

If the patient be seen early the first or even a later spinal fluid may 
xhow no organisms by smear or culture. Such a case should be treated 
ns if it were due to the meningococcus until some other organism is 
demonstrated. Occasionally the following will be observed: An early 
fluid shows organisms by smear or culture ; then, after the administration 
of sorum (antimeningitis serum is given as routine, until another organism 
is identified) the fluid will be sterile for several punctures, the original 
organisms reappearing later. This condition i.s probably due to a 
temporary walling off of the organisms or an inhibition to their develop- 
ment, due to the action of the serum. The organisms appear practically 
always in the later fluids, though the author recalls one case in which 
the first fluid was sterile and later punctures were unsuccessful because 
of the walling off of the ventricles by a pla.stic exudate at the base of the 
brain. The etiology would have remained in doubt had not an autopsy 
been done which yielded the streptococcus. 

The organisms should be studied by both smear and culture. The 
smear should be stained by the Gram method, not with methylene blue, 
as the morphology of various cocci is so similar that little reliance can 
he placed on it in making a diagnosi.s. Pneumococci, streptococci and 
staphylococci are found not infrequently in the cells, while meningococci 
are often extracellular, at least in part. Too much reliance cannot be 
placed even on a smear stained by the Gram method because the Gram 
positive organisms sometimes hold the stain but feebly in smears from 
the spinal fluid. A diagnosis from the smear should be only tentative, 
the final decision depending' upon the results of cultural examination. 

It will be seen by referring to Table V that the three main types of 
pneumococci and the fourth group are all represented in meningitis due 
to this organism. 

An interesting point in regard to the organism in influenzal menin- 
r tis was first brought out by Povitzky in 1920 — that is, strains from cases 
nf influenzal meningitis tend to belong to the, same type as shown by 
Hcglutination. In 11 strains she has found 6 strains belonging to one 
type. This is in contradiction to the finding among strains isolated 
the respiratory tract during the epidemic of influenza (so-called) 

’ H*h showed only a slight tendency to fall into groups when studied 
J Valentine and Cooper. Povitzky ’s observation was corroborated by 
vers who found two main groups in spinal fluids : Group I of 8 strains, 
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Group II of 3 BtraiuB, and one intermediate and three lmterogei!»og) 
irtrains. 

The spinal fluid shows the characteristics of an inflammatory exn late 
—the cells are increased with a preponderance of polymorphonuei. ai^. 
It has already been stated that some of the most rapidly fatal cases show 
imly a slightly cellular reaction ; the albumin and globulin are increased 
in varying degrees; the reduction of Fehling’s solution is decreased 
or absent except when the fluid is withdrawn very early; then it may be 
nearly normal at the first puncture and decrease or disappear later. 

Table V gives certain data in regard to the fluids from over 100 
cases. The fluids examined in cases seen later bring out no additional 
points. The first fluid is the one referred to unless it is otherwise stated. 

Table V. Spinal Fluid Examination 
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A certnin numbur of pneumocopcus fluids havo becD typud. They are diatribub'il 
aa follows; 


Type T . 
Type IT 
Typo III 
Group IV 


n cases. 
20 cases. 

8 cases. 
23 ca.ses. 


Diagnosis. — Cases of purulent meningitis are to be differentiated 
from each other and also from epidemic meningitis, from meningism es 
peeially with pneumonia and otitis media, meningitis sympathetica with 
brain abscess and from other conditions. 

The differential diagnosis of the various types of purulent menin- 
gitis, including epidemic meningitis, can be made only by the identiflea* 
lion of the organisms producing them. The symptoms, physical sigi^^ 
and history give information that may easily be misleading. Cast^ 
with a marked hemorrhagic rash are more likely to be of the menir- 
goeoeeic type, but a hemorrhagic rash also may occur in other forms 
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c; -Augiiis if a bacteremia or septicemia be present The author has 
oi s rved a hemorrhagic rash in influenzal and staphylocoeeie meningitis, 
li, ipes, also, is more often found in the epidemic than in the other 
. In most instances there is not so much retraction of the neck, 
sthotonus nor such a well marked Kernig’s sign in other forms of 
purulent meningitis as in the meningococcic form. This fact may be 
due in part to the patient’s not living long enough to develop these 
symptoms. The history of pneumonia, otitis media or other possible 
primary focus should in no way make one certain that the existing 
meningitis is secondary to it. 

Meningism, as the author uses the term, is that condition in which 
meningeal symptoms arise in the course of some disease with the spinal 
fluid increased in amount but practically normal in character. The 
symptoms may be quite as acute as in a true meningitis. Some cases 
show ptosis or strabismus, failure of the pupils to react to light and 
loss of knee jerks. These symptoms usually subside after a puncture is 
done, so the operation seems indicated from both the therapeutic and 
the diagnostic standpoint. 

The differentiation from meningitis sympathetiea (which is discussed 
more at length at the end of this chapter) is also made by the examination 
of the spinal fluid. Meningitis sympathetica is a reaction of the men- 
inges due to an inflammation in the immediate vicinity without, how- 
ever, invasion by the organisms. The fluid is usually of a varying 
degree of turbidity, but it is sterile and shows a normal reduction of 
Fehling’s solution, while the fluid of a punilent meningitis, if not at the 
first puncture, then later, shows the presence of the exciting micro- 
organisms and a diminished or absent reduction of Pehling’s. In the 
easf^ of brain abscess meningitis sympathetica and its characteristic fluid 
is present, but there are usually localizing symptoms also to aid in the 
diagnosis. 

Complications and Sequelae. — The complications and sequelae of 
diseases that have so high a mortality as do these forms of meningitis 
arc necessarily few. One case of streptococcus meningitis that recov- 
ered was followed by neuritis in the back and legs. In the case of 
influenzal meningitis de.scribed above, recovery was followed by complete 
and permanent deafness. Rivers reported a cured case of his own in 
which complete nerve deafness followed. He collected from the liter- 
ature reports of sequelae in three other cases ; there was some degree of 
paralysis in all three and, in addition, partial blindness in two. The 
case of meningitis due to the colon bacillus described above was followed 
after two and a half months by a hydrocephalus. 

Treatment. — The subject of treatment is difficult to discuss because 
of the highly unsatisfactory results which have been obtained in spite of 
the m^y methods that have been tried. Of course, the general treat- 
®f‘nt is the same as that of any severe acute infection and does not 
fcfjuire a detailed description. In all cases of meningitis, if the headache 
restlessness are severe and do not respond to moderate doses of 
^omides or bromide and chloral, it is better to give small doses of 
Wagendie’s solution or some other opium preparation than to use large 
of other drugs. Sometimes small doses of morphia and fayoe^ 
very effective. The symptoms must be treated as they arise, 
^'^rdiae stimnlation may be necessary and the nature of the stimulant 
'' 'll be determined by the character of the symptoms. 
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The methods used for the specific treatment of these forms of 
ingitis are perhaps best brought out by a brief review of the re] orti 
of recoveries and the treatment used. 

Pkeumococcic Meningitis. — ^Lamar collected from the German lit. 
erature reports of 13 cured cases of pneumococcic meningitis, in 10 of 
which lumbar punctures alone were used, and in 3, pneumococcio sertun 
was given. Royster reported recovery in two of his own cases of 
pneumococcic meningitis, lumbar puncture alone being done. A. C. 
Brown reports a case in which he attributes recovery to the use of a 
commercial vaccine, administered five times. Two lumbar punctures 
were done. Cupler reports a case that recovered after four lumbar 
punctures. 

Cummings treated successfully a case with intraspinal injections of a 
commercial anti-piuMimococcus serum. Parkinson reports one case and 
Savy and Gate report two eases that recovered with lumbar puneturo 
alone. Schilleau and Pasquer report a recovery after the intraspinal 
injection of electragol, but the nature of the organism was not very 
satisfactorily demonstrated. Stein forth reports recovery in a 
treated with three lumbar punctures and two injections of antimeningitis 
forum. Sanders reports recovery in a case secondary to a bronehd- 
pneumonia, with Gram positive cocci resembling the pneumococci; it 
was treated with autogenous serum. Of these 24 recoveries it will be seen 
that lumbar puncture alone was used in 16 instances; in 4. a pneumo- 
coccic scrum was use; in one, a vaccine; in one, antimenigitis senim*. 
and in one electragol iutraspinally, and in one, autogenous serum. 

Streptococcuts Meningitis, — Recoveries from streptococcic menin- 
gitis arc rare. Alexander, Netter, Tedesco, Weaver, Day, McCarthy and 
MacKenzie report one case each ; Leighton and Pringle and the aiithor. 
two each — a total of 11, In the cases reported by Netter, Tedesco and 
one of the author’s lumbar puncture alone was used. Alexander’s ease, 
which was complicated by a purulent labyrinthitis and a subdural abscess, 
recovered after a radical operation. Both of Leighton’s and Pringle’s 
eases were treated by lumbar laminectomy and permanent drainage, 
Day’s case was operated on and drainage established. McCarthy’s ease 
was treated with normal human .serum intraspinally. Weaver’s patient 
received antimeningococcic serum at first, later, polyvalent antistrepto- 
coccic serum both intraspinally and intramuscularly. The author’s case 
of generalized streptococcic meningitis received antimeningitis serum at 
first intraspinally, later, antistreptococcic serum both intraspinally and 
intravenously and a polyvalent streptococcus vaccine. 

Infuenzal Meningitis. — In 1021, the author published a study of 
influenzal meningitis which included a report of 13 recoveries, 12 col- 
lected from the literature and one case of her own. In 1922. Rivers 
published a study of influenzal meningitis containing four additional 
eases that recovered, one of his own and three collected from the lit- 
erature. In 11 instances lumbar puncture alone was used; in on<\ 
electragol was given intravenously daily for a week; in one, cor 
valescent serum from a case of influenza was given intraspinally and 
later was combined with subcutaneous injections; in one, vaccine (a‘ 
first stock and later autogenous) was given intraspinally ; later, the vac 
cine was combined with anti-influenzal serum, in one, an autogenoir 
vaocin^^^as given subcutaneously for three weeks and mercury inxmetion: 
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\ used in the back of the neck for one week in addition to 3 lumbar 
I turea. 

'.TAPUYUK70CCUS MENINGITIS. — Meningitis due to the staphylococcus 
] omparatively rare, as a study of Table I will show. The reports of 
i. (veries are few. Bourges reported a case due to the staphylococcus 
j'i: he attributed the recovery of this patient to an artificial abscess 
i- flip thigh produced by the injection of 1 c.c. of sterile turpentine; 
s» \ ral lumbar punctures were also done. Lortat- Jacob and M, Grivot 
rf‘ ported two cases cured. In one, a mastoid operation was performed 
in uidition to lumbar puncture and the use of vaccine. In the second, 
in addition to lumbar puncture and vaccine treatment, a decompression 
operation was performed. They refer to the report of a case treated 
l)\ staphylococcus vaccine intravenously, with recovery. Rocaz reports 
a . ;isc treated successfully with intraspinal injections of colloidal tin, 
1 <\c. to a dose. One of the author’s cases recovered after intraspinal 
inj< (‘tions of an autogenous vaccine. 

A study of the literature reveals the reports of occasional recoveries 
fr(»in various forms of meningitis due to the pneumobacillus, the para- 
typhoid group, bacillus pyocyaneus, bacillus coli, etc. One of the 
author’s cases caused by Friedlandcr’s bacillus (pneuraobacillus) re- 
covered, and one case due to bacillus coli (already discussed) recovered 
as far as the meningitis was concerned, but died of hydrocephalus which 
developed over two months later. 

A review of these recoveries leaves one in doubt as to whether the 
reeovery in any case was due to the specific treatment employed in 
addition to lumbar punctures together with the removal of the foci of 
infection by operative procedures as in cases of mastoid, etc. Certainly 
lumbar punctures repeated daily are indicated. The relief in symptoms 
following this procedure is usually fairly well marked. Moreover, there 
is apparently good ground for believing that in epidemic (mcningococ- 
cic) meningitis the mortality is lower when lumbar puncture is done 
regularly than in cases wdiere it is not done. The close analogy of other 
forms of purulent meningitis to epidemic meningitis argues for the intra- 
spinal use of a specific serum when such a serum exists, A study of the 
recovered cases shows that in a certain number such a serum has been 
used. 

Pneumococcus Type I scrum would seem to be especially indicated 
in Type I pneumococcus meningitis but there arc no reports available 
as to the results of its use. The author has not been able to give it a 
satisfactory trial. Lamar gives some evidence of the curative value of 
a mixture of sodium oleate, immune pneumococcus .serum and boric acid. 
(Each cubic centimeter of the mixture contains 0.1 c.c. of a 1 per cent, 
aqueous solution of Merck’s or Kahlbaiim’s sodium oleate, 0.2 c.c. of im- 
inune anti pneumococcus serum and 0.7 c.c. of a 5 per cent, aqueous solu- 
of boric acid). This mixture was injected intraspinally in monkeys 
in which pneumococcus meningitis has been produced experimentally. 

There is considerable difference of opinion in regard to the value of 
a f’ti streptococcus serum in any form of streptococcus infection, but a 
nly of the recovered cases of streptococcic meningitis shows that this 
um was used in two cases. 

In 1911, Wollstein published reports of the preparation of her anti- 
^ ’uezusal serum and gave experimental evidence of its thevfpeutic 
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value. Two recoveries following its use have been reported by oilier 
workexis and the author has seen great improvement in several cases time 
treated. Influenzal meningitis is too rare for the serum to have haij a 
fair trial. Following the discovery by Povitzky and by Rivers (already 
mentioned) that the strains of the influenza bacillus from cases of 
influenzal meningitis tend to fall into groups, a serum has been prepapf^d 
by the Research Laboratory of the New York City Health* Department 
by immunizing a horse with the prevailing strain. The serum has 
been used in several cases and in those that were not far advanced when 
the treatment was begun, there has been a marked improvement both in 
the clinical condition and the findings of the spinal fluid. However, 
none of the cases recovered. 

In studying the treatment of the cases of purulent meningitis which 
have recovered, it will be noted that vaccines have been used in a number 
of instances. For the past few years the author has been interested in the 
possible therapeaiitic value of injecting vaccines intraspinally in cases 
of purulent meningitis. Because the vaccine thus administered is ab- 
sorbed gradually into the blood stream, there is the hope of getting a 
reaction intermediate between the rather severe shock when vaccine is 
given intravenously • and the slower action following the subcutaneous 
injection. The vaccine is given in serum diluted if a suitable serum is 
available, or in normal saline, after the spinal canal has been drained as 
thoroughly as possible by lumbar puncture. If the fluid is very thick, 
it is sometimes desirable to irrigate the canal. The vaccines used have 
been stock vaccines of the same variety as the organism or an autogenous 
vaccine when such could be prepared, as it was desired to get any 
specific effects which might be obtained in addition to the general protein 
reaction. The dosage is about the same as for subcutaneous administra- 
tion and no severe reactions have been observed although we have some- 
times worked up to large doses. Under this treatment there has been 
recovery in one case of staphylococcic meningitis, one case of influenzal 
meningitis and in one case of bacillus coli meningitis, but in the last 
case hydrocephalus developed three months later. All of these cases 
have been described. In addition, there has occurred in several other 
cases marked temporary improvement both in the clinical condition of 
the patient and in the spinal fluid which showed a marked decrease in 
the number of organisms and a tendency for them to become intracellular, 
as well as an improvement in the sugar content. 

A further indication of the possiWe value of this method of treatment 
was furnished by a case of epidemic (meningococcic) meningitis. The 
patient had failed to respond to ten doses of serum and was still showing 
organisms in the fluid, but after two doses of an autogenous vaccine 
combined with serum intraspinally, she promptly recovered. While the 
author does not maintain that the recovery in any of these cases was due 
to intraspinal administration of vaccine, it would seem that this methcxl 
of treatment is worth trying in these very unpromising cases. 

If the spinal fluid becomes so thick that it cannot be withdrawn hy 
lumbar puntcure or if there are adhesions along the spinal canal with a 

^ An account of the use of vaccine intravenously together with a very ccmpkt>" 
list of references may be found in the Harvey L^tures, 1910-17, pp. 181, 
Influence of Non^specifle Substances in Infections** by Jobling. 
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ung dry tap, the fluid may be removed and the serum given by 
ni tare of the cistema magna as described by Ayer; 

^ The patient is placed on the side as if for lumbar puncture, with 
moderately flexed. Care is taken to maintain alignment of the 
vfrrt bral column to prevent scoliosis and torsion. After antiseptic 
pre paration of the skin usually including the shaving of a little hair 
anil lo(*al anesthetization with procain, the thumb of the left hand is 
piaxd on the spine of the axis and the needle inserted in the midline j^t 
abovt* the thumb. The needle may be pushed rapidly through the skin, 
but sliould then be cautiously and guardedly forced forward and upward 
in line with the external auditory meatus and glabella until the dura 
IS pierced. If the cisterna be entered at this angle, there is usually a 
di.atance of from 2,5 to 3.0 cm. between the dura and medulla; with the 
needle less oblique in position the distance between the walls of the 
cisterna becomes progressively less. Therefore, it is good practice to aim 
a little higher than the auditory meatus and if the needle strikes the 
occiput, to depress just enough to pass the dura at its uppermost attach- 
ment to the foramen magnum. At its entrance the same sudden “give” 
is felt as in lumbar puncture. The needle employed is a regular lumbar 
puncture needle, nickeloid, 18 gauge preferred with bevelled stylet, 
fiJiort on sides but not too sharply pointed. There is rather less variation 
in the depth of the tissue traversed than in the lumbar region, being in 
an ordinary sized adult from 4 to 5 cm., the greatest distance in the 
scries being 6 cm. and the smallest 3.5 cm. In spite of the simplicity of 
the technic, it would in the author’s opinion be unfair to the patient 
to perform cisterna puncture without previous experience at the necropsy 
table.” On account of the danger involved in a sudden movement of 
the patient, it would not seem safe to perform this operation without 
general anesthesis unless the patient is in profound stupor. 

If there is blocking at the base of the brain, ventricular puncture 
will be necessary. Flexner states : — “The technic of intraventricular in- 
jection of the serum is not attended with particular difficulty in young 
children with open fontanel. The scalp over the anterior fontanel is 
shaved and rendered surgically aseptic. The needle which is about 8 cm. 
long is inerted near the lateral angle of the fontanel about 2.5 cm. from 
the medial line and is gently pushed downward and slightly inward to- 
ward the median line to a depth of about 3 cm. when the spinal fluid will 
Usually begin to flow. In older children and adults a trephine opening 
is made at a point 3 cm. above and behind the external auditory meatus 
before tapping the ventricles.'” 

Operativi: Procedures. — If there is a focus of infection to which the 
fneningitis is secondary, as, for instance, involvement of the mastoid, it 
IS obviously necessary to remove it before there will be any possibility 
^^i^*c«ssfully treating the meningitis. Various other operative pro- 
|5cdure8 have been tried, such as establishing permanent drainage by a 
'^uunectomy or by draining the cisterna magna by trephine. The re- 
of these measures have been discouraging. 

Prognoais. — The prognosis of cases of purulent meningitis due to 
JJ*- tiiisms other than the meningococcus is bad but not absolutely hopeless, 
nainly enough recoveries are reported to justify one in doing cvery- 
p ^2 power in working toward a possible recovery. 

Pathology. — The pathology of the purulent forms of meningitis. 
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while in general much the same as that of the epidemic form, present cer- 
tain points of difference, also the varions types differ ih some resj cets 
from each other. Holt says, ‘‘In a general way the anatomical ehmigej, 
resemble those described in cerebrospinal meningitis, with the excej tion 
that the marked changes in the brain substance which are usualh de- 
pendent upon the long course of that disease are wanting. Acute m* nin. 
gitis due to the pneumococcus is characterized by a more abundant 
exudation of fibrin and pus than is seen in any other variety of menin 
gitis. The lesion may affect the entire brain, but it is especially marked 
at the convexity and over the anterior lobes. Sometimes it is limited 
to these regions, the meninges of the base escaping. The exudate may 
be so abundant as almost to conceal the convolutions. There is usually 
less distention of the ventricles than in cerebrospinal meningitis. , 
The lesions of influenza meningitis have differed in no essential par 
ticular from those described in the pneumococcus variety. ... The 
lesions (in meningitis due to the streptococcus and staphylococcus) con 
sist in a widespread general inflammation of the pia with an abundant 
exudate of pus, but with less fibrin than in the two varieties previously 
described.*' 

Koplik says, “In the early stages of the disease anatomically tlier*^ 
is dryness and opacity of the pia with hyperemia. Later edematous con 
ditions of the pia supervene, with the formation of lymph and fibrin 
along the sulci and in the tissue of the pia mater and on its surfac'\ 
Later, the purulent exudate may extend over the surface of the brain, 
involving not only the base of the brain, but also the spinal cord. In 
some cases, the exudate does not penetrate the ventricels of the brain; 
in others, inflammation extends into the ventricles.” 

Councilman, Mallory and Wright comment on the large amount of 
fibrin found in the exudate of these forms, especially in the pneu 
mococcus form, and also on the general abscence of large cells, inclosinfr 
several leukocytes, which are found rather frequently in the exudation 
in epidemic meningitis. They continue, “The most marked feature in 
the process in both pneumococcus and streptococcus meningitis wa< 
the acute endarteritis. This condition is similar in kind to the vasculaf 
lesions which have been described in tuberculosis of the meninges. . . > 
There were but slight changes in the tissue of the brain.” 

Ilutiiiel and Voisin describe the changes in much the same manner, 
as the authorities already quoted. They point out that the exudate 
may be disposed irregularly, especially in cases of otitic origin, when* 
it may be limited practically to the side on which the lesion of the 
ear existed. They also call attention to the fact that the spinal men- 
inges are always involved to some extent. It is important to keep this 
in mind, for many, in using the term cerebrospinal meningitis, feel that 
they are adequately describing meningitis due to the meningococ< vis. 
thereby implying that meningitis due to other organisms is not cerebro- 
spinal. 

MENINGITIS SYMPATHETICA AND ASEPTIC MENINGITIS. 

An account of purulent meningitis would be incomplete if it did 
not include two somewhat unusual forms without microorganisms, mcDiB- 
gitis sympathetica and aseptic meningitis. The former is due to aa 



NOT CAUSED BY THE MENINGOCOCCUS 


260c 


•! animation near the meninges and was called meningitis sympathetica 
iiv riant and Schottmuller. This condition has been thoroughly dis- 
d by Strauss. It is most commonly found as a result of a brain 
aiiM t ss, but it may occur in connection with inflammation of the various 
s.iiUi-es. or with otitis media. There are usually well-marked symp- 
tonis of meningitis, and the question arises as to whether one is dealing 
a meningism, a purulent meningitis secondary to the primary in- 
ion, or with the condition termed meningitis sympathetica. The 
(lia*ruosis can be made only by lumbar puncture. If the condition is 
ont‘ of meningism, the spinal fluid, though increased in quantity, will 
b(‘ practically normal in its cytology and chemical constituents, and, of 
{'(.ursc, negative bacteriologically. The spinal fluid in purulent menin- 
jritis has already been discussed. In the case of meningitis sympathetica, 
tlic spinal fluid is increased in anvount, is usually hazy or cloudy, shows 
ail increase in protein and cellular elements, and a normal reduction of 
Frhlings, and is negative bacteriologically. It would seem to represent 
an intermediate stage between a meningism due to an inflammation near 
the meninges, or the middle ear, and a true purulent meningitis sec- 
ondary to the primary infection, where the organisms have invaded 
the meninges. Indeed, cases are reported where a purulent meningitis 
has developed subsequent to a meningitis sympathetica. But it is ex- 
tremely rare for a meningism to be followed by a meningitis. It may 
be a question for discussion, therefore, as to whether we should speak 
of the early stages of a purulent meningitis in which there is a primary' 
focus of infection near the meninges, and where the spinal fluid is sterile 
for the first one or two punctures, as a meningitis sympathetica sub- 
sequently developing into a purulent meningitis. It would seem, how- 
ever, that this would only invite confusion and that it is better to 
consider a ease in which the organisms are found in the fluid as purulent 
meningitis, and to reserve the term meningitis sympathetica for those 
cases which do not go on to a purulent meningitis at all, or only after a 
period of improvement has taken place. 

Aseptic meningitis is a term which has been rather loo.scly used to 
designate a meningitis in which the organisms are not found. In the 
author’s opinion, its use should be limited to tliose eases in wdiieh menin- 
geal reaetion is due to the irritation of some sterile substance which 
has been injected intraspinally. If serum is injected intraspinully when 
the meninges are not actively inflamed, as in tetanus or poliomyelitis, 
an acute reaction usually fojlows, with symptoms of meningeal irrita- 
tion-headache, retraction of the neck, and vomiting — ^and showing 
fluid increased in amount, and cloudy, w'ith a markc<l increase 
in the alubumin and globulin and cells, which arc largely polymorpho- 
nm lcars. The reduction of Fehlings may be ma.skcd by the large amount 
nf protcid material which is present. Bacteriologically su<*h fluids are 
n^LMtive. The extent of this reaction seems to vary greatly with the 
nulividual. One of the most punilent fluids the author has ever seen 
in a case of tetanus following the intraspinal injection of 10 to 15 
of tetanus antitoxin. Tlie puncture made at the time of the anti- 
JfMu was injected yielded only a few drops of clear fluid. It is well to 
h( jir in mind that this reaction exists, otherwise one may be misled into 
Ij-iking a diagnosis of a punilent meningitis on finding a cloudy spinal 
■ 1, after a case with meningeal symptoms and a clear spinal fluid has 
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been injected with antimeningitis or other serum. 

Historical Summary. — The term meningitis seems to have been first 
used by Herpin in the Army in connection with inflammation caused by 
traumatism of tiie head. Later, meningeal symptoms were observe^ 
clinically and m(*ningitis was established at autopsy in cases of typhoid 
puerperal sepsis and pneumonia. 

Jn 1875, Klebs demonstrated, at autopsy, diplococci, morphologicully 
like the pneumococcus, both in the ventricular fluid and in the bronchial 
secretions. Ebcrth and Ijeyderi found isolated cocci and diplococci in 
a case wdth pneumonia, and in one following otitis. In 1885, in a small 
epidemic of meningitis in Cologne, Leiehtenstern reported diplococci 
rarely grouped. The following year Siinger found cocci, encapsulated 
and palhogenic for mice, which fact enabled them to he identified 
pneumococci. The same year Friinkpl and other observers, incliidin;: 
Weiehselbaum, pointed out the presence of eneapsulated cocci in casc^ 
of meningitis. In 1887, Nctter made a valuable contribution to the sub- 
jeet of purulent meningitis in his memoirs on pneumoeoccic meniniritis. 
with or without pneumonia. And in that same year Weiehsel1)aun! 
described the DipJococnis infracelhilaris meningitidis^ the cause of epi 
domic eercbrospinal meningitis. 

Those notes are taken from Tlntinel and Voisin. 

BTRLIOCiUArnY 

Aveks, .T. B, Puru'tun' of cixtornji in:i};iia. Aroli. of Neur. and Psvoh., lOiin, 
.'iL’O-nn. 

Bauron, Mcnin/^itis in th(* lunv-born and in early infancy. Anier. Jour. 

Sr., lOlS, rlvi, 

BouiuJKH, II. Mrnin^itc r<‘rcbrospinalo Hiippuree et primitive a staphylocofpios jnir^ 
san.s autre lorali^sation purulente. Ke\. gen. do clin. ot de Ihorap., Par., lOUi 
xx.x, t)S-72. 

Brown, A. (\ Pnouriuvrorml meningitis with recovery following vaccine thrrMyu 
Lancet, 1910, ii, 019. 

Brown, A. Influenza meningitis with rejmrt of two ca.ses. Canad. Med. Assoc. .lour., 
19ir», V, 1070. 

Cou.NCiLM AN, Mai.i.oky AND AVkhiiit. Cerebrospinal menigitis and its relati<tn t' 
other forms of meningitis. l{e}M»rt of State l)ept. of Ili'alth of Mass., 180^' I^’. 
CUMMiNds, ,1. II. A case of ])neumococral cerebrospinal meningitis. Lancet, 191- 
ii, 11194. 

CurbKR, It. C. Primary cryptogenic pneumoeoccus cerebrospinal mi'iiigitis with a rr 
p(»rt of three cases. Med, Hee., 190.0, Ixviii, 810. 

Davis, 1). .1. IuJlueiiz:d nuuiingitis, with especial reference to its pathology au'i 
bacteriology. Amer. duur. Dis. of Child., 1911, I, 249. 

Day, K. \V. Indications fv)r and results of operative treatment of otitie mcninj^ei' 
r*ynec„ and Obslet., I9i:h xvi, 1109. 

DuBois, P. L., and Neal, J. B. St reptoeoeeus im ningitis with report of a cured case 
Arch. .Pediat., 1910, xxxii, 28. 

Dunn, C. 11. Cercbr(is])inal nu‘ningiti.s, its etiology, diagnosis, prognosis and treat 
ment. Amer. Jour. Dis. Child., 1911, i, 95. 

Flexner, S. i^Tovle of infection, moans of prevention and specific treatment ef 
epidemic meningitis. Jour, .^^ler. Med. Assoc., 1917, Ixix, 721-817. 

Hill, R. B., and Packahd, K. J. Influenzal meningitis; A report of five cases with 
one recovery, l.ancet. 1910, Ixiii, 7JJ. 

Holt, L. E. Diseases of Infancy and Childhood, 1916, D. Appleton & Co., New York. 
Johnson, 0, K. A case of influenzal meningitis. Arch. Pediat., 1919, xxxvi, 82. 
Koi'LICK, H. Diseases of Infancy and Childhood, Lea & Febiger, Philadelphia, 191- 
Lamar, R. V, Experimental pncumococcic meningitis and its specific treatment 
Jour. Earner. Med., 1912, xvi, 581. 

Lsiqhton, W. E., and Pringle, J. A recovery in two cases of streptococcus menici* 
tis following lumbar laminectomy and drainage. Jour. Amer. Med. As'sec- 
1915, Ixiv, 2054. 



not caused by the meningococcus 


267 


t yiKLD W. F. Recovery in a case of influenzal meningitis. Med. »Tour, Aus- 
' ‘ tValii, 1920, i, 304. 

1 ^r a -lACOB, Lm and Gbivet, M. Deux eas de meningitis generalisees a staphy- 
" lotoques. Utilite des vaccinations stapliylococciques associecs a la trepanation 
et anx racliicentescs. Bull, et mem. Soc. med. d. hop. de Par., 1020, ^l.s. xliv, 

I. "55-59. 

Kknzik, D. Acute purulent meningitis, drainage of the meriinges, recovery, 
t’roc. Hoy. Soc. Med., 1935, Otol. Sec. 57. 
r .uTHV, F. i*. A case of streptococcus meningitis successfully treated with normal 
\ human) serum. Studies in serum therapy. V. Bos. Med. and Surg, Jour., 
11*17, clxxvii, 621. 

\r w„ ,1. B. Influenzal meningitis. Arch. Pediiit., 1921, xxxviii, 1. 

5 f/K ' soN t7. B. A ca.se of po.st-basal meningitis due to pjieumoeoceus Inmeolatus 
‘ ,r. o\cry. Bull. Jour. Child. Dis., 1904, 1, 112. 

]\ \iTZKV, O. H., AND Denny, H. T. Further studies on grou])ing of influenza studies 
Mil grouping of influenza bacilli with special reference of type in carrier, 
.lour, lininunol., 1921, vi, 65. 

l.'v'.Kis, G. A lecture on meningitis in children. Brit. Med. .Tour,, 1910, i, 1045. 

T. M. Seeondary meningitis treated iiif rasjiiiKMi.s adininistriition autetgenous 
i;,ri Meningite a staphylocoques traitee ;ir(‘c succes j)ar les injections intra- 
raeliidienin's d’etain colloidal. Gaz. hebd. d. sc. nied. <lo B(*rdeanx, 1920, 
xli. LMH. 

. ^ ^Ti.K. 1j. X. Meningitis. Va. Med. Scmi-Tnonlhly, 1917, xxii, 4. 

V . U! li. T M. Secondary meningitis treated intraspinous administrat ion aut<»gcnous 
Horiiin. licport of ease. Amer. Jour. Med. Sc., 1020, dix, 24(5, 

P.. AM) Gate, J. Meniiigito a pneuniocoques queries. Dyiui Med., 1915, 
55. 

AM) PASQUliiE. Uu eas de meningite a ’pneuniocmajues ; <iueri,son. Gaz. 
Hied, lie Nantes, 1910, 2 s. xxviii, 261. 

'nfoktm, M. Note sur un cas de meningite ccrebros])in;de a pneuniocoques. Arch, 
rued, beiges Brux, 1912, xl, 248-254. 

^•r.: I,. ({. F. Coinnion Disorders and Dir^eascs of Childhood, Liirulon, 1915, .'tnl, Kd., 

II. 'I rowdc. 

''iv.i;, C. T. Influenzal meningitis; Report of a case. Texas Stati' .Tour. Med., 1920, 
w, r;i8. 

>"K'i ss, T. Meningitis syinpathica. Amer. Jour. M<‘d. Se., 1017, cliv, 748. 

I' i.KiY, Iv. (1. Influenzal nu'ningitis with report, of case, Amer. .lour. Med, Sc., 
1010, clii, 405-10. 

I \TiNK. K., AM) Cooi’EU, O. M. On exi.stcnce of inultipllcity of races of Bacillus 
iiiflueii/.ae as determined by agglutination and agglutinin in absorptinn. Jour. 
Inimunid., 1019, iv, .5,59. 

M. Influenzal menigitis and it.s experimental j>roduction. Amer. Jour. 
His. Child., 1011, i, 42. 




CHAPTER XVI 


XEITRASTHKNIA and PSY(MIASTHKNIA 

By 11 , Douglas Singer, M.D., M.RA\P. 

Nrnrastlienia, j). 209: Synojiynis, p. 269— Deftnition, p. 209— 
p. 274 — Pm]is])(>sin‘r causes, p. 274— Excitiiur cunses, p. 270— 
Sviiij>l('!nato|ofry, j). 279 — (’liiiieul history, p. 279 — Motle of uiset, 
p, 27,‘I --- Subjective syHjj>toius and physical hi}ilin^s, ]». 2S0 — Syui])- 
tonis referal»le to the cerebrospinal system, j>. 2S1- -Subjective M*mp- 
luius, )>. 2S1 — IMjysical fimlinsis, p. 2H0 — Special tests, p. 2S7 — 
Hclatiuns of tlie symptoms to emotion, p. 2HS — Sym))toms referable 
to the iciiiou of the autonomic nervous system, p. 29t) -(Jnstro-in 
tc^linal system, p, 290 — (Cardiovascular system, p. 2(t2 —Respiratory 
system, p. 29.4 — -( leiiito-urinary system, p. 294 — Din.ijjnosis, p. 295 
Distinction D’om disease of ortcans, inclmlinjr tiie nervous system, 
p. 2f)5— DifTerentiation from other forms of functional nervous 
(liMirder, p. 290--(Com])li<'ations and se<pu*la% p. 29{) - Associati<»n 
widi other diseases, j). 2fMt — (C]inical varieties, p. .401 — Tieatuumt, 
p, 491 — Droijrnosis, p. 4t)0 — Pathology, p. 400, 

Psyrliasthenia, p. 410; Syrionyms, ]). 410 — DoOnitioii, p. 410 — Kliol- 
p. .410 — IhxMlisposin^* causes, p. 410— Exciting causes, p. 412 — 
Symptomatolotry, l>. 414 — Pliuic;d history, p. 41.4 — SubjiH'tive sy?up- 
toms, p. 414 — Sexual disturhauees, p. 417 — I^hysieal thnlinjus, p. 417 
Dia;j:nosis, 417 — ami seipudse, p. 41(S — Treatment, 

)). 41S — Prophylaxis. ]>. 41H— Treatment of lli<* developed disonler, 
p. 420 —Prognosis, j>. .422— J*athoIo«jy, j), 424. 

Jlij«loricuI summary and distribution, p. 425— Pildiof^rapliy, p. 427. 


NEURASTHENIA 

Synonyms. — ^Nervous exhaustion, Nervous prostration, Nervosisine, 
N' rvopathie proteiforme, Nerven-erytbisinus, Neuraeinie, etc. 

Definition. — The word neurasthenia (j/evpop, nerve; a, privative; 
stnuigth) was first used by Beard of New York in 1809 to 
d»‘>;V9aic a lavfj'e and decidedly heterogeneous group of disorders, the 
'"it.mon eharacteristies of whieli were inanifestationH sii^ffrestive of 
•Aliuustion with the ah.sence of diseast? of organs. Dr. Beard’s 
'•'' 2 \u*d\ papers in cartons 3 o\iTTia\s were fuWowed by a monoin^aph in 

l^M) which coiitaineci an excellent <1 ascription of flic clinical wiinif<^tn- 

^ ' hs. Although various types gf funetioiial disorder luid been previ- 
oiNly described many years before by different authors this book repre- 
' *'‘d the first effort at generalization. That there were included types 
■ ises which we can now recognize as presenting features which justify 
, nition from neurasthenia is not surprising, for even to-day we are 
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far from a satisfactory and universally accepted definition. Indeed it 
seems possible that there is a tendency to err in the opposite direction 
by attempting too fine a discrimination. 

In the process of splitting up the original group of Beard, the name 
neurasthenia has unfortunately been applied to different sub-gronjis 
by different autiiors. Thus we find, for instance, that Kraepelin rescrvin 
the title for a group of manifestations bearing many resemblances to tli#* 
pictures usually collected under this name but which represent definiif»iv 
the consequences arising from infectious and other exhausting diseases. 
At tlie same time under the heading of psychogenic diseases he describ(^ 
eases “caused by too strenuous or too prolonged, mental or bodily work/ 
included by most authors with neurasthenia, as “nervous exhaustion’’ 
(die nervbse Erschbpfung). 

The definition is still further complicated by the fact that nenras- 
thenia-like pictures occur in the course of the evolution of certain forms 
of insanity, especially general paralysis of the insane and deimnitia 
priecox. Some of the milder forms of cycdothymic depression also jov. 
sent great similarities which may make diagnosis diflicult and which an-, 
unquestionably, often included in this category. 

It therefore b<*comes imperative to arrive at a definition of the dis 
order whieh will make clear the particular eases which should he hciv 
ineluded. This is not a matter of purely academic interest but has, iti- 
deed, the greatest importance in the every-day practice of mediciir*. 
For neurasthenia is of very frequent occurrence and is largely dependent 
for its outcome upon the ability of the physician to recognize and treat 
it rationally. The failure to make a correct diagnosis and to adopt the 
proper mode of troutment is responsible for much ujinecessary sufferin;: 
and disability. 

Such a definition will not be attempted at the present moment and 
we shall eonttmt ourselves at this point with the tentative acceptanee of 
the commonly adoptixl view that neurasthenia is a functional nervmi^ 
disorder characterized by manifestations suggestive of a state of fati‘^m- 
bility atul irrital)le weakness which may be observed in any or all of tiu‘ 
bodily organ activities and yet without any evidence of disease. 

Having for the time accepted this view of the condition, let us con- 
sider brietly the im'aniug of the phrase “functional nervous disorticr 
and its relation to alterations in structure. The particular form of fum ■ 
tional disorder which is to be characterized as iicurastlienic will be ^li^* 
cusst*d later inulor the heading of pathology after the description of tliL' 
symptomatology. 

In no field of medicine has there been so much controversy as in th^* 
conception of functional disordei-s and even to-day there is a very preva- 
lent belief upon the part of the medical i)rofession that disturbances i” 
function are unthinkable without change in structure. Indeed, in all 
probability to the majority of physicians, the designation “functional 
is only a convenient cloak for ignorance as to the underlying structural 
alteration. 

In very large part this attitude is due to the emphasis which, in tl«e 
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pflort to get away from the vagiie and more or loss metaphysical by- 
of pathology which obtained in ancient times, has been placed 
up.rM the study of the changes produced by disease in individual organs 
the iniinense progress which has been made in the recognition and 
i], 'iuition of alterations in structure. But the human hotly is something 
iu than a mere assemblage of organs, each with a more or less set 
aixl si)Pcifie funetion to perform. These functions are coordinated and 
},aniH>nize<i for the accomplishment of a common aim, that of the welfare 
,,t tiit‘ integrated whole — man a.s a living being. The me<*hanism for 
ad.icving this integration is the nervous system which thus ditTers from 
ail other systems of the body in that it serves merely tn seleet and 
cniuhine the functions of other organs towanls a puri)oseful end. 

It may he granted that the possibilities of variation in funetion of 
any individual organ are very limited and that (*ach. in health, is capable 
of hoing modified in only slight degree, mainly quantitative. But the 
Mian as a whole is capable of an almost iidiiiite variety of activities by 
fVMson of th(‘ different combinations of these more elmncntary functions 
lirought about tlirough his nervous system. 

The situation may well be compartHl with the effects which can be 
jnsKliieed by the piano player who omj)loys only a certain number of 
win s (*ach so constructed as to prodnee, when struck, a note of u certain 
pit' ]). Jiy setting in action these imcliangeable units in different simul- 
tamous and successive eombinations and by varying the intensity of 
a'-tinu of each individual wire and their eombinations, there is jtroduecd 
thr integration whieh we know us music. 

To carry the simile further it may he pointed out that even with 
ivi ry wire in perfect tune the comhinalions may he discordant as well 
as liarmonious in their effect njxm the listener. In exactly the same 
way. without disease of organs, the activities of the man as a whole may 
in‘ "111 of harmony with his surroundings. It is to such disharmouious 
activity that the term functional disorder is api)lied. 

l‘ro))ahly it will at once he objected that when discord results, even 
if the piano wires are in perfeet tune (or health) there must he some- 
thing wrong with the player who, in the illustration, corresponds with 
the nervous system. But even this is not Tu*ces.sarily tnie and there 
arc various possibilities for the development of such results, some of 
wliii'h are worthy of closer' consideration. 

The j)layer may, it is true, have some disease or defect whieh inter- 
teres witli his technic. But he may he merely <*lumsy heeaiise he has 
Hot had sufficient training or experience. Again the particular sounds 
la* produces may, though diseonlant to one observer, l)e harmonious to 
others. This may be true wiiether the player is producing oratorio or 
jazz. 

In exactly the same way the combinations of the activities of human 
oriraiiH may be inappropriate because there is sotne defect or disea.se of 
Jhi' nervous system which serves to coordinate them (organic disease). 

may, however, function poorly in relation to the environment bc- 
ciiuse training and experience in the selection of the proper reactions 



NEURASTHENIA 


have been uBBatisfactory^ or again because the man haa a different fiet 
of ideals from those around him. In the last possibility is included th« 
concept that the man may be either behind or in advance of his fellows 
but in either case he will be different from them or, in other words, hij; 
behavior will be relatively abnormal. Many men have been de^ouhi 
insane or possessed of spirits and have been hopelessly out of harmonv 
with society in various ways because they were actually ahead of tlu n 
times. This possibility, however, is one not frequently realized and 
it is true that the reveree is far more usual. 

It becomes then necessary next to consider the functions of the man 
as a unit, the puri>08es and aims which govern the selection of tlu 
particular combinations, simultaneous and successive, of organ activi 
ties which make up human behavior. These are no different from tlioM 
of the single-celled organisms and may be summed up in the stateimut 
that tliey consist of the effort to maintain life which is inherent in all 
living matter. All living organisms survive only at the expense of tlicii 
surroundings and this is just as true of man as it is of any other forn 
of life. The key-note to all behavior is therefore the inherent need 
survive and reproduce. 

The instincts, as they are called, of self and race preservation aro 
in animals possessing a brain, accompanied by certain subjective states 
which we know as fetdings or interests and it may be said in genera 
that their presence is indicative of, and their intensity is proportional to 
the importance of the reaction called for by the situation to the struggle 
for the maintenance of life. 

With the development of the association system of the brain, th( 
intelligence, the feeling-colored or emotional reactions have becoiiK 
more and more complex, although they still take place through the same 
effector organs as in animals with much less developed brains. There 
has been but little modification in the course of the evolution of man. 
and that chiefly quantitative, in regard to the muscles and glands with 
which he is eciuipped to carry out the vastly complex activities of human 
social life. Man’s brain connections, howxvcr, enable him to use these 
organs to greater and more varied effect. Thus, the ability to foresee 
the coiisc(jueuces of various situations and reactions, brought about by 
the memory functions of the brain, has rendered the individual able to 
recognize the importance to the struggle for self and race preservation 
of many things and happenings in his surroundings to which no atten- 
tion would have been paid wdthout such ability. 

It is thus possible more or less clearly to differentiate between what 
may be called primaiy or reHcx feelings or interests, those which mean 
instantaneous and unconsidered reactions provided for in the autonoinic 
parts of the nervous system, and secondary interests which are the re- 
sultant of considerations of past experience and future consequenet s. 
The latter represent very largely (to what extent yet remains to he 
determined) the results of individual training and experience, while 
tho former are the consequence of ancestral experience and represejit 
the nerve connections, and hence the combinations of organ activity, wiih 
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\i the individual is endowed by inheritance and through which, by 
itication of suceessive and simultaneous combination, he must express 
Ih- vfcondary feelings and interests resulting from his own individual 

rije possibilities in the way of such modifications, as the result of 
(HliK ution, are necessarily limited by the structural development of the 
brain in the form of association pathways which establish the necessary 
cull mo tions between the lower and more reflex nerve centers controlling 
rtu eptor and effector organs. Large differences undoubtedly exist be- 
tweiii individuals in this respect, and we thus are compelled to take 
iiito consideration, when discussing the kinds of reaction which an 
in<li\idual makes to his surroundings (his behavior), both his endowment 
■ hcnHlity) and his training and experience (environment). Under the 
heading of endowment there are probably many other factors which 
enter into the detennination of the behavior of an individual besides 
the richness of association pathways in his brain, one of which is the 
(inTgy or intensity of interest (primary and hence also secondary), the 
oribdn and physical substratum of which we know nothing but which 
corresponds with what is usually described as vital energy — whatever 
this may be. 

Man, in order better to wrest from his surroundings the means for 
continued existence of himself and race, has developed a social manner 
of life. While this implies increased efficiency in the struggle for man 
ill general, it brings also with it the necessity for rt^gulating the reactions 
of tlie individual in such way ias to permit the continued existence of 
the social group. If all men were blindly to seek to maintain them- 
selves and to reproduce their kind without consideration of the needs 
ami desires of their fellows, the social combination would, of necessity, 
immediately be disrupted. This is only another way of saying that the 
development of secondary intercuts, by educating the individual in 
the control of his primary or autonomic emotional reactions, must take 
place if he is to be a member of society. 

Ilcmee it may be said that a social mode of life brings with it re- 
Ntrietioiis upon the instinctive acts of the individual and the establish- 
ment of niles of conduct which must necessarily bear most heavily upon 
those relations between individuals which are of the greatest importance, 
that is to say, those reactions which are accompanied by the strongest 
^primary) feelings. 

Social regulation obviously cannot destroy the instinctive desires and 
for, if it did, the very purposes for which the social union be- 
t«<M*ii individuals is formed would be nullified. Social or civilized man 
must therefore develop interests and reactions for the satisfaction of his 
primitive needs which will not bring him into conflict with his fpllow.s. 

In securing a grasp of the manifestations of functional disorder, it 
m ^t‘ry essential to realize that primitive needs and feelings are unes- 
^apable even though modified in expression by social regulation. Peel- 
ruL-v, and the bodily adjustments which are an essential part of them, 

make up such a large part of functional nervous disorder that unless 
von. X.— 18. 



274 


NEURASTHENIA 


this be fully comprehended the whole picture must remain disconnopted 
and mysterious. 

The particular ways of making this adjustment which the indivklual 
selects, depending, as they do, upon his endowment (including his en<‘rfr\* 
of interest) and his training and experience as a result of the conditions 
of life in which he happens to be placed, may be more or less successful 
in enabling him to satisfy the inherent cravings of life and at the saiiit 
time maintain his social relationship. Failure to accomplish this end. 
be it slight or serious, is what is described as functional disorder. Thp 
form of the disorder varies according to the particular character of the 
«t?eondary interests which are substitute<l for the primary reactions, 
and this in turn depends in part upon the endowment of the individual 
and in part upon the training he has received. 

Functional disorder thus represents the adoption of a mode of 
adjustment of inherent desires (not necessarily conscious) to socdal if* 
quirements which is unsatisfactory to the individual, to society or, per- 
haps, to both. Obviously the more restriction is placed upon priniiti\t‘ 
ways of reacting, that is to say the higher the degree of social organiza- 
tion, the greater the modification of primary feelings each individual 
must make and the greater the possibility of selecting substitute interests 
which will be unsatisfactory or out of hannony. Hence it is not sur])ris- 
ing to find that functional disorders, almost, if not quite, unknown in 
lower animals, become increasingly prevalent wdth the evolution of 
society. 

Again, since the secondary interests make use of the same w ork in? 
tools (receptor and effector organs) as do the primary, one must In* 
prepared to find manifestations of functional nervous disorder in the 
action of the receptor and effector organs of the body without fcclin? 
the need to postulate some disease or defect. 

With this preliminary survey of the nature of functional disorder, 
with one fom of which w^e are dealing, we may turn our attention tn 
a more formal description of its manifestations. 

Etiology. — PREiusrosiNG Cai'ses. — licliablo statistics upon the eii 
ology of neurasthenia are not available for several reasons, principal 
among wliich is the absence of any very exact and wddely accepted 
definition of the disorders which are to be included under this title. 
The statements here made therefore are based very largely upon i)erso!ial 
experience and vi(‘ws as to definition, in reading them due allowiiiicc 
must be made for the fact that the author excludes from this category 
the more constitutional types which, if included, as they are by most 
writers, would result in very materially increasing the influence of 
heredity and faulty construction. 

Sex , — The disorder is somewhat more frequent in females than in 
males but the difference is ik> 1 large. This opinion is, howan^er, not imi- 
versally accepted and von Hikssling, for instance, asserts that males are 
much more frequently affected than females, 604 of 832 consecutive 
cases observed by him being of the former sex. 

Age. — Age, as such, is probably not an important factor, but it will 
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lx- loiind that the incidence falls especially within the years of greatest 
Jtrfss. Thus, in the writer’s experience, fully one-fourth of the cases 
(l<*veloi>ed, as nearly as can be determined, between the ages of 
twriitv and thirty, thirty per cent, between thirty and forty and 1(1 per 
between forty and sixty. It should be noted here tliat the exclu- 
(»i* the constitutional types will necessarily eliniinate many func- 
tional disorders appearing in childhoml and adolescence. The period 
,a; cliinacterium in both sexes would seem to have more influence than 
that <if puberty, probably because this brings with it the realization of 
approaching limitation of activity and involution. 

H(rfdity. — The influence of heredity is especially emphasized by 
authors, some neuropathic family taint being alleged in the great 
majority of cases. While it must be admitted that persons of poor hered- 
itary t'lidowment are probably more liable to ilevelop neurasthenia 
than arv those of better const met ion, it yet seems logical to assume that 
fhf greater the degree ot* familial faint, the greater tlu* probability that 
tiif kind of functional dLsordcr in the offspring will be of the more con- 
-.iitiitiojial and degenerative types. The writer’s own cases, iji so far as 
tin y are usable for this analysis (and it must be admitted at once that no 
.'xiianstive investigations info heredity were made), tend to bear this out. 
Tims of 50 eonseeiitive eases, no history of nervous discasi‘ or fune- 
tamal disorder in the family was obtained in 5S per e(‘nt. In 34 per 
II lit. “nervousness” in some one or more aneestral or collateral members 
and in 4 (8 per cent.) definite insanity, twice in an umde, once in a 
l»rotlicr and sister, and once in the mother of the patient, were admitted. 

Individual Personality . — The personality of the individual, who is 
iialtic to develop neurasthenia, is probably^ an important factor, but 
cxpfiienee in the recent war tends to suggest that the particular type 
of jM‘rsonality is not one which a priori, would lead to suspicions of the 
probability of such development, for many so afllicled had been, before 
‘iiu-rmg military service, successful and emiuently useful lucmbtTs of 
Excellent descriptions of the particular features in tlie niak(*- 
u)> of imrsoiis who develop neurasthenia have been giv<‘n hy Di'jerine and 
tlaiifkler a.ud are entirely in keeping with the experi<*nee of tlu* author. 
8u( )i individuals are overly emotional in the sense that they take every- 
tiling seriously and cannot he indifferent in any matter whieh interests 
tlo-in at all. They are generous and warm-hearted, form close attach- 
WH'nts to family, friends and home and evince a deep sense of respon- 
sibility and devotion to duty, often colored by vivid imagination as to 
tin* consequences of failures or mishaps. Their IVtdings are expre!%S(»tl 
Irankly and vividly and they are usually active and energetic, their 
•im f fault lying in the tendency for judgments and acts to be guided 
luoic by feelings than by abstract calculation. They thus rejiresent. as 
‘ lass, some of the most likable and useful citizens of any community, 
uiiNeltish and vigorous in any activity which appeals to the heart and 
imagination, though perhaps needing some cheek upon tludr sentimeri- 
taiity and imagination. Their own feelings and sensibilities share in 
flic general intensity of interest ; they are either very sick or very well ; 
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worry and stress are liable to cause irritability and apprehension 
of proportion to the real facts of the situation and throughout tUre 
seems to be no intermediate ground, 

8o(M Stoitus . — No social group is exempt, but the disorder is far 
more frequent among brain than hand workers and also in cities than 
in smaller towns or country villages. Beard in his original description 
laid considerable emphasis upon apparently greater incidence in x\in(T- 
ican cities and related this to the hustle and stress of life under the 
conditions of rapid expansion in a relatively undeveloped country wlii^ h 
was yet combined with the social restrictions of a highly devel()j)e(] 
civilization. It has since, however, been established that neurasthenia 
is just as frequent in the older communities of Europe where social life 
is highly organized. Probably the greatly increased responsibilities ami 
difficulties of the immigrant as compared with the native-born brin^ 
with them a greater liability to neurasthenia, but upon this point iIk' 
writer has no facts. 

Exciting Causes. — Under this heading are considered a group of 
conditions which appear to act as the precipitating factors of the actual 
breakdown. In certain cases they may be the actual cause, but far raon' 
frequently they represent simply the last straw that breaks dov^m tho 
resistance to conditions of stress which have been operative for some 
time. 

Overwork . — The influence of overwork in the causation of neuras- 
thenia has been so widely accepted that the two terms have comt* 
to be almost regarded as synonymous. But to-day there is a steadily 
growing recognition of the fact that the real signiflcance of overwork 
in relation to neurasthenia has not been properly grasped and it seems 
no exaggeration to assert that overwork as such is quite incapable of 
giving rise to thi8t*ondition. Experiment and experience both show' that, 
while work if too prolonged will result in the actual exhaustion of fuel 
for the production of energy in mu.scles and gland cells, and at the 
same time give rise to the pouring into the blood stream of a relatively 
large amount of waste, and more or less toxic, substances, yet the out- 
come is simply a state of inaction with or without sleep, and thus the 
opportunity for recuperation. 

The conditions of overwork very often, however, do contain within 
themselves the really important factor in the development of neuras- 
thenia, namely, emotional stress. Work wdiich must be carried on in 
spite of feelings of fatigue with their indications of the need for rest, 
always means work in wdiich the emotional importance is especially 
great. Only when there is some strong incentive to carry on the efforts 
in spite of fatigue is there any likelihood of overwork. 

Emoiiaml Stress . — Emotional stress is certainly a far more potent, 
and probably the only important, factor in the causation of this dis* 
order. Many of the manifestations of neurasthenia are in fact hut 
exaggerations and fixations of modes of organ function which normall.v 
form part of emotional reactions. This is not the proper place to ent<T 
into a description of the various somatic changes which are part of 
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an . n.otion. It is essentia! for our purpose, however, to realise that an 
liuii is not merely a state of mind, but is far more an adjustment of 
^j 5 ,. iKniy as a whole to meet some condition of importance in the stnigiTle 
fi,r * xistence and reproduction. Unfortunately it is only too frequently 
ff.,* rustom to stress the conscious side — the feeling — of emotion and to 
eoiisider the bodily changes, the alteration in muscle toiims, the changes 
in < nrdiovascular and respiratory adjustment, the changes in the fuiic- 
ti.jijal activity of glands and the enormous ehanges in metals)! ism, as 
s,*. oii(lary to this feeling. This view hinges largely upon the fact that 
wf* are capable of suppressing much of the outward and visible expres- 
sion of the emotions. Socialized man is capable of repn?ssing the overt 
lo't.s and words w^hich represent, for instance, the reaction of anger but, 
if the situation he has to face is such as to determine primitively such a 
mietion, his body will inevitably adopt more or less tliis attitude of pre- 
paredness to fight even if he does not aetiially strike with fists or tongue. 
Such Ixsiy changes, which are physiological and not abnormal in 
iliaraeter, constitute an essential part of all forms of emotion even in 
those which are secondary and not primitive, and it will be iimmary 
to frive more detailed attention to them when w'e come to consider the 
maid testations of neurasthenia in the various systems of the body. 

I’nder the heading of emotional stress must he included especially 
rfnulitions of ijicrcascd responsibility, difficmlties in meeting the cost of 
living, business and financial worries or reverses, ehanges in habitual 
modt s of life and occupation, demands created by illness of self or family 
with all tlie restrictions upon Jicrsonal pleasures which these may en- 
tail, misfortune, neglect and misbehavior on the part of those near and 
di'ar, the adjustments required by love and marriage, failures in the 
Hi'hicvcinciit of anticipated rewards and accomplishments and finally 
th<^ sudden shocks of accident and strife which may assail us at any 
time. 

Trawma . — Traumatic neuroses are the subject of a special article 
q V.) and hence but little eonsideration will he given to the traumatic 
form of the neurosis with which we are dealing, t^uffice it here to em- 
pliasize the importance of the emotional element of the trauma and its 
‘ oiisi quences as the true exciting factor in the production of the graup 
of symptoms included ujider^the title of traumatic neurasthenia. 

Infective Fevers . — The relation of infectious diseases to neurasthenia 
**cq Hires much more careful consideration. Like overwork they may 
apjicar to he the actual exciting cause of a breakdown of this kind in 
inaiiy cases. In fact a graup of manifestations, superficially similar in 
tnany re8[)ect8 to some of the main features of neurasthenia, is frequently 
ohsi rved following the intoxication of acute infections, especially if they 
at all prolonged. 

Hiis fact has unquestionably given rise to much serious misunder- 
‘’^iiiiding of the nature of neurasthenia and the settled conviction ex- 
pf •''Sed by many physicians that all neurasthenia is of toxic origin, 
lie authors, notably the psychiatrist Kraepelin, even limit the use of 
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the name, neurasthenia, to conditions of chronic exhaustion followiug 
fevers or other toxic or exhausting conditions. 

In general it may be asserted that toxins which attack the nerv<? 
(^elJs give rise in the first place to hyperirritability which is later fol! 
lowed by diminished excitability and, if sufficiently severe and pro. 
longed, to loss of function and even necrosis. Cells in a state of hyper, 
irritability are more easily exhausted and recuperate more slowly than 
in health. 

The outward expression of such a state of irritable weakness wt 
shall find to be one of the characteristic features of the manifestations 
of the neurasthenic state and it may be very difficult, in cases with toxii* 
disease as an exciting factor, to define when the mode of reaction coasts 
to be a direct expression of tlie condition of intoxication and becomos a 
functional disorder, to wbich the author believes the title of neurasthonia 
should be limited. The situation is very similar to that which obtains 
in chorea. The characteri.stic disorders, of movement of an attack of 
acute Sydenham’s chorea, unquestionably an infectious disease solf- 
limited in duration, may pass over insensibly into a “habit” chorea in 
which the infection and its evidences in the form of fever, etc., jia\e 
disapp(*are<i. The disorder in movement has become, as the name im 
plies, a habit. In just exactly the same way the irritable weakiuv 
resulting from an int(')xicatioii of nerve tissue may outlast the b>xic 
cause and l)(*come a functional disorder. Only then is it entitled to 
the designation of neurasthenia. 

The relationshi}) cannot be too .strongly emphasized because it giv('> 
an insight into the true nature of neurasthenia. Admirable examples of 
quite identical modes of onset were met with in the recent world war. 
A very large nnrnbor of the cases labeled “war neurosis” in the Ameri- 
can expeditionary forces were illustrations of this mechanism. But in 
the place of some specific fever as the precipitating factor there wen 
other exhausting causes, loss of food and sleep and severe inuseular 
effort, combiiuxl with intense emotional excitement. As a conseciiieme 
large numbers of men became actually exhausted but recovered within 
a few days when given plenty of food, rest and encouragement. Must 
of them did not have a neurosis at all, but they were, with great wisdom, 
included with the groups to be eared for by the ncuropsychiatrist i>t‘* 
cause they were at least potetdial neurotics. The foundation was Initl 
and it needed but the operation of factors, already existing, to staid H/v 
and I’cndei* habitual the maiiifestaticms of exhaustion for a true neuras- 
thenia to develop. Failure to recognize this danger and to adopt proper 
preventive measures resulted in an enormous number of such suffeni'S 
in the armies of our allies especially during the earlier years of the Avar. 

In exactly the same way, the irritability and fatigability result 
from an intoxication may persist after the toxic cause and its effects 
upon the tissui*s have disappeared if, for instance, this method of meet- 
ing the conditions of life, by being too ill and tired to take up respon- 
sibilities, brings with it a relief from burdens which appear far more 
intolerable. 
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rhronic intoxications with lead, arsenic, morphin, syphilis, etc., may, 
the acute intoxications of infection, give rise to conditions of real 
f;tTiirue and exhahstion which must equally be carefully differentiated 
frtiin true neurasthenia to which they may also lead. 

t!ihiiustin^ conditions such as starvation, hemorrhage, rapidly re- 
,.„rrii]g pregnancy and prolonged lactation, like the exhaustions of war 
n ft'rred to above, may also form the starting point of a true neuras- 
tht-ma. Just as with the infections, so the primary state of true ex- 
haii'^tiou brought about by such factors may pass over into a neurosis 
if only the adoption of this method of reaction serves to relieve the 
paficiit from conflicts and difficulties which appeal to him as the gn»ater 
of the two. 

Symptomatology. — Clinical History. — Mode of The onset 

of neurasthenia is usually extremely insidious in spite of the fact that 
a wore or less definite date may be given for the actual beginning of the 
>\ Kveii when some exciting cause for the onset is alleged, such 

the occurrence of an accident, an emotional shock, a period of serious 
Stress or an infectious fever, careful study of the history preceding the 
hn akdowii will often reveal that evidences of ai)prchension and a feeling 
i i iiiade<iuacy have antedated the alleged exciting cause by long periods 
nf firiie. In estimating this it is not sufficient to accept (he first asser- 
tions of the j)atient or his friends for they arc strongly interested in 
tin- establishment of a definitely somatic etiology. The desire to find a 
iinitorial and tangible cause for the subjective complaints is, in fact, 
iiu essential part of the disorder itself. 

In this connection it is interesting to note that in Jienrustheniu dc- 
w'lojiing as a war neurosis, a period of “inciibatiorr’ lasting one or two 
\urks was almost constantly observed between the exciting cause (ex- 
plosion of a sliell, seY(Te exhaustion, etc.) and the development of the 
\\ jujitoMis of neurasthenia. Kveii then it could he fouial that the fears 
ol inadequacy for his task, the eontlict between the instinetive desire to 
avoid the responsibilities entailed by the position in which the man 
iouud liimself on the one hand and the rei'ognilion of his social duty 
('ll the other, had long antedated the event which apparently excited 
tiic attack. 

Tiie prodromal uneasiness and uncertainty, which the patient has 
Usually honestly endeavored to overcome and which may have becti in 
'Xistemce, though unsuspected by others, for long periods, appear so 
xniall au<l insignificant in comparison with the suffering and (listress 
"kich make up the condition following the breakdown that they are 
^'igotten or ignored, and it is only when the true significance (>f the 
ina 11 i testations and their relation to the confiiet between the instinetive 
fiH'l the social self becomes clear to the patient that he is able or willing 
liriiig them into the picture. 

The fully developed di.sorder may, thus, appear somewhat acutely 
h'lhtwing a definite and more or less incapacitating stress, bo<lily or 
P^vehic, or it may develop very gradually and insidiously. It may be 
cfiiiiiidered to have arrived at the time when the patient finally gives 
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way to bis feelings of inadequacy and becomes convinced of the exi^l ‘ik 
of some infirmity instead of continuing to recognize and stmggi > t 
meet the difficulty in which he finds himself. His feelings have the 
overcome his judgment and have led to an explanation for the failure to 
meet the situation which has relieved him of the need for doing so. 

There is no rule governing the order of evolution of the symptoms 
once this break has occurred. The particular manifestations which be. 
come the fixed point around which the explanations revolve are more 
or less accidental and peculiar to the individual patient. The nature 
of the apparent exciting cause, an exploding shell, or a fall with some 
more or less trivial injury, the chance observation of another patient, 
the reading of some article, the remarks of a friend or acquaintance, 
may serve to crystallize the attention upon some particular feeling and 
a particular organ or system. In exactly the same way, during the 
evolution of the picture, chance happenings may serve to change the 
initial fixation of attention from one point to another, the earlier one 
being, perhaps, even forgotten in the greater sufferings of the present. 
It therefore frequently happens that, in giving a history of his trouble, 
the patient may only recall certain symptoms, at one time very prom- 
inent, when they are specifically asked for. 

It must also be realized that the course is very irregular and variable 
not only in regard to the particular symptoms which are uppennost at 
the moment, but also as to the severity from day to day and even from 
hour to hour. Improvements and exacerbations within quite short 
spaces of time are frequent, especially during the earlier stages of tbe 
disorder and these again are, in all probability, dependent largely upon 
the environment, the intensity of the demand made upon the patient and 
the degree of siiceess or failure he experiences. With the progress of 
the condition, however, the periods of comparative comfort tend to bo- 
come less and the coiisciousnesH of illness more permanent. 

This variability of the picture, both as to distribution and intensity 
of the symptoms, may even be considered as one of the characteristic 
features of neurasthenia, although it must not be regarded as essential, 
especially when the disorder has been in existence for some time, us it 
is a tendency of human behavior in general, including feelings and 
other modes of reaction, to become habitual. 

i^nhjectivf iiiymptoms and Physical Findings . — Prom what has al 
ready been said in regard to the nature and etiology of this condition 
it will be readily understood that the symptoms may be referred to any 
organ or system of the body. It therefore becomes necessary in describ- 
ing the symptomatology, to take up the different systems of the bo<ly 
one at a time. It must, liowever, be distinctly understood that any or 
all may be affected in one patient and the localization of the complaint 
in any one part or organ of the body is not characteristic. 

No matter which organ or system is selected by the patient as the 
main object of his complaints, there are certain features in the symptvans 
which are common to all. 

First, the trouble is essentially subjective and. the most careful 'X* 
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ition will fail to reveal any evidence of disease. (Certain qnalifi* 
, ,s of this statement will be considered later.) 

>,voridly, all ‘manifestations suggest a condition of irritable weak- 
t videnced by hypersensitiveness, the early appearance of fatigue 
(*ven slight exercise of function and the failure to recuperate within 
th. usual limits of rest. 

I hirdly, the patient experiences a sense of disability, distress and 
a,‘|>rrssion which is out of all proportion to the actual condition of 
h/alth. It is, indeed, far in excess of the sufferings of persons afflicted 
with real disease of the organs complained of, many of whom are cither 
strikingly hopeful or quietly resigned to the inevitable. This statement, 
iii tact, only reiterates the emotional nature of the disorder. 

Fourthly, there may be a striking disagreement between the degree 
of »lis^ability experienced in some one or more activities and the general 
appearance of vigor and activity presented by the patient in other re- 
Alany of them recognize this apparent contradiction and make 
uiie of it to emphasize the difficulties of their situation. Nobody realizes 
how much they suffer nor how ill they are and they seem to be always 
on the lookout for assertions that their troubles are imaginary. This in 
itst*!f seems to suggest that these patients appreciate, to some* extent, 
the functional nature of the disturbance though they arc at a loss to 
aecount in any way other than bodily illness for the sufferings they 
undoubtedly experience. 

In describing the symptoms in detail we will take first a group of 
ujicoinfortable feelings and seiisations in different parts of the body 
which may be considered as referred to the cerebrospinal portion of the 
nervous system. P\^llowing this we will take up, scruitinif the subjective 
mail ifest at ions and physical findings which may occur in the gastro- 
intestinal, can! io vascular, respiratory and genito-urinary systems. These 
may be regarded as belonging more especially in the autonomic sphere 
of Die nervous system. 

SvMPTOM.s Referable to the Cerebrospinal Nervous System. — 
(1) tSubjedive Symptoms . — Under this heading are included a group 
of manifestations of great frequency, some of them being almost 
constant and, at times, constituting the major part of the disability. 
In (lesi-ribing them we will first take up those relating to the mental 
state and the projection patiiways and will then discuss the relation 
tin y bear to emotional reaction. 

u) Mental State . — The various complaints made by the patient 
in reference to the performance of mental operations all bear, especially 
Well marked, the stamp of apparent fatigue and exhaustion. The head 
is <ieKtribed as feeling empty, it is difficult to think or to give attention 
to liny thing, memory is bad, everything seems hazy and confused. The 
piitivnt feels so tired, restless and irritable, everj^thing worries him, his 
U'‘r\» s are on edge and he cannot rest. The slightest sound, the ticking 
<»f the clock, the children playing in the house, a bright light or the 
aif f luent of persons or things around may throw him into a veritable 
frr yy 0f irritation ending rapidly in complete exhaustion. Usually then 
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the patient is more or less ashamed of his outbreak, but a recurrence of 
the irritation is sufficient to bring about a repetition of the upset which 
he feels utterly unable to control. 

As a matter of fact careful study will demonstrate that he is well 
oriented and, when he makes the necessary effort, he has a clear rrrasp 
of the situation and of the happenings in the world around him. There 
are no hallucinations nor illusions. His memory is unimpaired, altiiough 
attention is difficult, and he may complain bitterly of memory (hT'ect 
and may use the feeling of inadequacy thus expressed as evidence of 
the seriousness and hopelessness of his unhappy lot. He cannot recall 
where he has put things, the names of people, the duties he should per- 
form and even at times asserts that he cannot remember the dates and 
mode of onset of his present ailments. The effort to do so is painful in 
the extreme and exhausts him utterly. The complaint of exhaustion as 
the result of the attempt may be accompanied by all the outward mani- 
festations of such a state, small, rapid pulse, changes in breathin*?, 
sweating and intense lassitude. There is no failure, as a rule, on the 
part of the patient, spontaneously or when properly requested, to make 
the effort. Hut he does so with a settled conviction as to the inevitable 
consequences and may even show some degree of satisfaction at the jus- 
tification for his fears and warnings as to the outcome of the experiment, 
when this exhaustion actually develops. 

The stream of thought is connected and coherent and presents no 
real slowing or distractibility. It should be especially emphasized that 
the sequence of ideas, the reasoning from the premises accepted by the 
patient, is logical and, while it may be colored by the particular views 
of physiology and pathology which he has acquired by reading and ob- 
servation (he may he informed in great detail concerning symptoms and 
diseases as the result of frequent visits to physicians and confereneos 
with other patients), yet it does not show any oddities or inexplicable 
twists. 

As regards the content of thought, the main interest centers in the 
patient’s present sufferings and fears for the future. The source and 
origin of the illness is usually regarded a.s something outside the patient 
himself, the result of some period of OTferwork or undue stress, an 
attack of iiiHueiiza, an accident or some other more or less tangible 
happening, though frequently no cause may be alleged. There is no 
tendency to self-blame except possibly that he was unwise to attemi>t 
much, should have given up sooner, or should have earlier sought nudi 
cal assistance. This, however, is not expres.sed in such manner as to 
suggest a feeling of responsibility for bringing about the condition by 
any fault such as is seen so frequently in cases of depressive psychosis 
The patient is apprehensive and miserable, but this is a misfortune 
which has befallen him and not something for which he is to blame 

The sufferings and complaints are intensified by their discussion and 
can, as a rule, be greatly modified by encouraging explanations and re- 
assurances as to the nature and outcome of the illness or by distract ion 
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attention to some other topic in which the patient happens to 
,av. ! taineci interest, 

A t her extremely frequent phenomenon which may be considered 
!- that of loss of sleep. Some degree of insomnia is present in a 
i.nge proportion of cases, though increased drowsiness and undue 
are described as occurring occasionally. The complaints of inabil- 
fy sleep are probably often exaggerated as patients will state that 
fht\ have not slept for weeks and even months. Such sleep as is se- 
{•uretl is certainly extremely light and the least sound is sufficient to 
aniiiM the patient. Often he will lie quite quietly and appear to be 
Kl<‘piiig when observed, but will state, when questioned later, that 
hy was awake and noticed the entrance of the nurse though he did not 
inakf any movement. It may be impossible to find the patient actually 
a.sl('rp observation. 

The brief periods of sleep are often disturbed by sudden starts of 
tlie liiiihs, by dreams, generally of unpleasant character, and sometimes 
by actual nightmares. On waking, the patient complains that he feels 
]iK»rc tired than w’hen he went to bed and is consequently incjcasingly 
irritable and hopeless. 

Jt is ii fact that the patient often appears less well during the earlier 
lunirs of the day and only gradually improves and becomes capable of 
any exertion towards afternoon. lie goes to bed at night with a settle«i 
ronvietion that it is impossible for him to sleep w’ithout, and sometimes 
oven with, hypnotics. Consequently he finds himself unable to do so 
anti fully prepared to w'orry through a w^eary night with nothing to 
‘listract him from brooding over his unha])py fate. Thus he actually 
lirt‘s liimself out instead of resting. 


• h) projection Paihwai^s. — Hcadaihe, or perhaps more usually an 
nncoinfortable feeling in the head, is extremely fre(|ueni. Often the 
jiatifut speaks of it as headache or pain but when questioned this is 
liable to be corrected to a sense of j)ressure or crushing. It is situated 
tiKjsl often on the top of the head “as if there were a weight on it,^’ 
ic'xt in frequency in the frontal region or at the sides of the head, 
Jnoiv rarely in the occipital region. It may be dt^scribed as a feeling 
a tight hand around the head. It is occasionally unilateral, and 
tluis suggest migraine, but is far more often bilateral. 
A<‘coinj)anyirig the pain or feeling of pressure there is frequently 
tenderness upon palpation of the scalp, sometimes general, at others 
lo<atrd in special points which may correspond with the j)oints of exit 
tin* cutaneous nerves. Occasionally this tenderness is not spoken of 
V tin* patient and is discovered only on examination of the head. 

I lie headache is usually constant and is increased by any effort at 
fixatiwti of attention or movement. It may also be described as boring 


or j i r, 
of ti,.‘ 
has j o 

other s 
th<ui di 


'bbing. Posture as a rule has no influence upon the intensity 
discomfort, although it may be increased by lying down, and it 
direct relation to nausea or vomiting. It is often worse, as are 
i.Mnptoms, in the mornings, and improves in the afternoon, al- 
rarely does it disappear altogether. 
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Distraction of attention will often seem to permit tbe patiei t to 
forget the headache altogether but this is nsually^ followed by the u >sur. 
ance, upon inquiry, that it was present all the time. The writer 
known patients assert that they have not been free from headach. 
ten or fifteen years and yet one finds that in spite of it they may iiave 
been able to lead a more or less normal social life much of the time. 

Tenderness on pressure over the vertebral spines is frequently ])re8- 
ent and may be general or localized to certain levels, lower cervical, Uim^ 
bar or middorsal. This tenderness, sometimes associated with pain or an 
uncomfortable aching or burning sensation in the back, is perhaps more 
frequent in traumatic cases in which it led in the past to the diagnosis 
of “railway spine,'' “spinal concussion," etc. It may be so severe as to 
result in continued bed life, the back supported by pillows, and the 
avoidance of all movement. 

Eye Symptoms , — Hyperesthesia of the retina is quite frequent and 
has already been referred to as an occasion for irritability. Sometimes 
it becomes so severe that the patient cannot bear an unshaded window. 
A patient' of the author's, a tall, well-nourished, muscular doctor, 
screamed and became extremely excited when the writer suggested the 
need for more light in the room to permit him to be examined. Ho 
protested that, even through closed eyelids, daylight was extremely 
painful and would do him serious harm. The use of the eyes for reading 
or writing may result in rapid fatigue and often increase in headache, 
with perhaps pains in the eyeballs. 

Ear Symptoms , — The undue sensitiveness to sounds has already been 
mentioned and may be described as a cochlear hyperesthesia but, like 
the sensibility to light, it is probably far more psychic than peripheral 
in character. By this it is intended to suggest that there is no real 
lowering of the threshold of stimulability but rather an increased feel- 
ing of discomfort and annoyance upon the perception of sounds, an 
exaggerated reaction rather than a hyperesthesia. 

In addition, uncomfortable buzzing or throbbing sounds in the ears 
may be extremely annoying. They, in all probability, correspond with 
the consciousness of the pulsation of the carotids with which we are 
most of us familiar as part of the sensation* of severe emotion. As a 
somewhat important negative it may be asserted that such sounds are 
probably never misinterpreted as illusic^s or hallucinations. Such 
errors do occur occasionally in psychasthenia, a functional disorder in- 
cluded by most authors with neurasthenia but as a more constitutional 
type. 

Dizziness or swimming sensation in the head, generally transient 
and corresponding more with the hot flushes to be described with ibe 
cardiovascular symptoms, may be present. It is most often brought 
about by sudden changes in posture, as from a sitting to a standing 
position or by bending over to pick something up, though occasiouallj 
it seems to be more spontaneous. It is not accompanied by nausea and 
is not a true vertigo in the sense that it represents a definite feeling 
of rotation. 
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siurha/nces in the Organs of 8meU and Taste , — ^Manifestatiozus m 
veeial senses of smell and taste do not often take a primary place 
in ‘ picture but they are frequently met with as concomitants of dis^ 
iinlnnces elsewhere, especially in connection with gastro-intestinal up« 
The odor and taste of food may be dull and lacking or, perhaps 
nion often, be intensely unpleasant and give rise to nausea and even 
vein I nog- this respect they really form part of the alterations in 

appetite which will be considered in connection with gastric symptoms. 

Apart from this, variations in the secretions of the nose, increase or 
diminution, are occasionally observed together with uncomfortable sen- 
nations of irritation which may lead to unnecessary therapy and the 
actual development of inflammatory reactions with a settled conviction 
of permanent and more or less incapacitating (for certain activities in 
life) chronic catarrh. 

Skin Sensibility. — Various paresthesias, numbness and tingling in 
the hands and lower extremities, sensations of coldness and swelling and 
uncomfortable feelings of heat and dryness are not at all infrequent. 
Objective anesthesia, however, does not occur except in cases where 
there is a eombihation with hysterical manifestations. Painful areas 
with tenderness on pressure are often described but are usually the 
outcome of a belief or fear of the existence of some disease which is 
popularly, and sometimes professionally, supposed to be accompanied by 
such pains.* 

Muscular System. — One of the mdst striking and constant manifes- 
tations of neurasthenia which has ilone much to stamp the condition 
with the name it bears, is the condition of rapid fatigability in the 
muscles upon even slight exertion. The rapid appearance of this fatigue 
has been demonstrated by ergograph tracings and in various ways. In 
ijiaiiy cases, however, it is very obvious that the fatigue is associated, 
not so much with the use of the muscles, as with the performance of 
certain special acts, particularly those which are the source of the ap- 
prehensions of the patient. 

Thus, for instance, the piano player whose chief interest or main 
means of support depend upon this function may become rapidly ex- 
hausted and unable to continue playing but yet be able to use the iden- 
ti<'al muscles to very great eifect and without fatigue for other purposes. 

With this fatigability there frequently coexist pains and tenderness 
iu the muscles, cramps and spasmodic twitchings or jerkings of the 
limbs similar to those we all experience after unduly severe or prolonged 
exercise. These may be so troublesome at night as to seriously interfere 
'vilh sleep. Frequently they lead to apprehension of some oncoming 
paralytic disease and the closest observation of the limbs for further 
t vidcuce of the dreaded result. 

The fatigability of the eye muscles has already been mentioned and 
this same feature may be observed in any group, including the muscles 
of >]).>cch, mastication and deglutition as well as those of the limbs, 
hit!' d it may be so general and so severe that the patient may become 
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bedridden, moving neither hand nor foot and maintain this attitud- foj 
months and even years. 

(2) Physical Findings . — From the very nature of the coiKiition 
as defined above it is obvious that there will be but few objective signs 
and that the results of examination of organ activity are most gen( l ally 
negative. Nevertheless, there are certain observations bearing upon the 
fatigability and irritability of function which deserve description. 
These may be taken up in the same order as that followed in outlining 
the subjective symptoms. 

(а) Mental State . — Emphasis has already been laid upon the ab- 
sence of any evidence of real defect in the association pathways ol‘ tlu‘ 
brain, the essential feature in the picture being a difficulty of contiiunx] 
attention and the rapid appearance of evidences of fatigue. This last 
feature has been brought out more or less objectively, by requiring tho 
patient to perform some continuous mental task. Thus, Weygandt lias 
demonstrated that in continued addition of figures there is a progressive 
diminution of the quality of the work and an absence of the improve- 
ment which normally occurs with stimulation and practice. 

(б) Projection Pathways . — Studies of the fields of vision often show 
a concentric contraction which may increase very rapidly as the test is 
continued, with the consequence that the field, at first full, may grad- 
ually be reduced almost to central vision. The curve on the chart, if tliv 
perimeter be rotated regularly, may thus be more or less spifal in form, 
the so-called helicoid visual field. The color fields show no distortion in 
relations. 

Biimke has described an interesting series of observations wliirh, 
if confirmed for neurasthenia as here defined, afford a more or less 
objective demonstration of the presence of hyperirritability of the optic 
nerve. Under normal conditions and in the insanities (exclusive of 
syphilitic disease) the strength of a galvanic current applied to the 
temple which is necessary to give rise to a sensation of light is from 
two-thirds to one-fourth of that required to cause a contraction of the 
pupil. In conditions of nervous exhaustion this relation is said to be- 
come altered, phosphenes being produced with a current strength of 
from one-seventh to one-forty-seventh (ai^erage one-tenth) of that rc 
quired to produce a reflex. He further states that as the condition 
of exhaustion imjiroves the normal ratio is gradually reestablished. 

Examination of the ocular fundi reveals no changes in the disc* or 
retina. Power in the eye muscles initially is good but fatigue is rapidly 
induced and, in consequence, there is liable to be an oscillation of the 
eyeballs on extreme deviation which becomes more marked as the effort 
is prolonged. This oscillation is jerky and irregular and is often si)oken 
of as nystagmoid. Firm closure of the eyelids will also often give rise 
to a tremulous twitching in the lids of a nature similar to the last. 

Ear Findings , — No actual change in the acuity of hearing can be 
demonstrated though the feeling of discomfort upon stimulation es- 
pecially with notes of very high pitch, may be markedly accentuated. 
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Otoseopic examixiatioiL reyeals no evidence of disease and the Binn^ 
is negative. 

Smell and Taste . — In spite of the complaints of disorder in the sensi- 
jjihty of these organs there is no loss of the ability to discriminate be- 
twn 11 the various test substances. The mucosa may be reddened and 
ilr\ or there may be an increased secretion due to the irritation produced 
bv applications made with the object of relieving the discomfort. But 
this catarrhal change is slight and will rapidly disappear if the source 
of irritation is removed. 

Sensory Skin Disturbances . — Apart from the tenderness of the scalp, 
ov(T the spines of the vertebrae and other parts of the body already 
described, there is no objective disturbance of skin sensibility. 

Muscular System . — In spite of the term asthenia (loss of strength) 
which is used in the name of the disorder there is no loss of power in the 
muscles of the body. Considerable tact and persuasion on the part of 
tii(* examiner may be necessary to induce the patient to do his best, but 
it will be found that strength is fully proportional to the development 
of the muscles in spite of the complaint of weakness which is often so 
prominent. The initial efforts, however, are usually much more ef- 
fective than subsequent ones unless a long period of rest is allowed. 
Thus, if the patient be requested to squeeze a dynamometer repeatedly, 
it will be found that there is a rapid, and more or less progressive, 
falling off in the degree of pressure registered and an absence of the 
improvement normally seen with practice. For the same reason pro- 
longed contraction often becomes tremulous, a fact noted above in the 
movements of deviation of the eyes. Similar irregular variations in 
strength of contraction can be observed in the protruded tongue, about 
the mouth and face and in the limbs. 

Muscle sense and sense of position are not altered and, though move- 
ments may be interfered with by the rapid exhaustion of effort as de- 
scribed above, there is no incoordination. The gait may appear weak 
and shuffling, especially when the patient knows he is under observation, 
hut there is no ataxy nor other characteristic modification. There may 
be swaying of the body in the erect position and even a tendency to fall 
due to the sense of weakness but this is not increased by closing the eyes. 

(3) Special Tests . — The tendon jerks are most usually somewhat 
exaggerated in degree and * obtained very readily but they may be 
diminished. The patellar jerk is often accompanied by a very uncom- 
fortable sensation of jarring which is described as running up into the 
l)fHly and which is seldom met with except in neurasthenic persons 
though it should not bo considered in any way as pathognomonic. This 
same exaggerated sensation may be also observed in connection with the 
other tendon jerks. No clonus is obtainable. Among the skin reflexes, 
tbo plantar reflexes are always of flexor type but the skin stimulation 
inay be accompanied by very unpleasant sensations and defense reactions 
'vliieh may make the reflex difficult to elicit. The cold, clammy condition 
t>f the feet may also render these reflexes difficult to obtain. The corneal 
pharyngeal reflexes are present. 
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(4) Bel&ticn of the Symptoms to Emotion , — now remains to ciis, 
cugB the relation which these manifestations bear to emotion. Some of 
them quite obviously represent sensations which belong normally to 
depressive emotions such as we may all experience and to which wp 
attach no special significance because we know that they will disappear 
with the passing of the emotion. But there are here also a large group 
of symptoms, the relation of which to emotion is not by any means so 
clear. These features are so prominent and bear such obvious similarity 
to those which appear in conditions of exhaustion and intoxication tliat 
they have resulted in the selection of the name which the disorder bears. 

Concerning the former group we need here say but little. They are 
quite obviously exaggerated in relation to the apparent cause, the emo- 
tion, and in addition they seem to have become, as it were, separated 
from it and regarded by the patient as independent sensations to explain 
which he has developed the belief that they are brought about by some 
disease process. We shall have occasion to deal more fully with symp- 
toms of this type when describing the disorders belonging in the realm of 
the autonomic nervous system. 

The special features we propose to discuss at this point are the 
apparent fatigability and the irritable weakness. The researches of 
Cannon and others establish the fact that violent emotion diminishes 
fatigue and represents an energizing of the various resources of the body 
toward meeting situations of especial and primitive importance for the 
maintenance of life. Yet, as Cannon points out, *‘in the case of the 
strong emotions, the effect may be paralyzing until there is a definite 
deed to perform.*^ * 

It has already been pointed out that the conditions which lead to 
the development of neurasthenia are. particularly the long drawn out 
struggles in the conflict between instinctive desire and social regulation. 
The struggle is thus protracted because the patient finds no way out, 
there is no definite deed to perform and the emotion may hence have 
a really paralyzing effect upon energy of action instead of stimulation. 
The lack of the ability for effective effort and concentration of attention 
which belong with an attitude of perplexity and doubt are well known. 

But this does not explain the rapidity of exhaustion of muscular 
effort and the failure to recuperate with r^t. It has already been 
pointed out that the evidences of fatigue may appear only in relation 
to certain particular acts and be absent in others. Every physician 
who has studied neurasthenics realizes that the concentration of effort 
and energy of which they are capable, while describing in detail their 
symptoms and disabilities, will often exhaust the doctor and may leave 
the patient fresher and more comfortable than when he started. These 
contradictory results compel one to regard the manifestations as psychic 
rather than physical. How, then, may they come about? 

D4jerine and Gauckler have offered a very instructive and illuminat- 
ing explanation for some of the manifestations of this kind by pointing 
out that the acts giving rise to fatigue are no longer performed auto- 
* Italics in the original. 
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health. As the resi|lt of doubts as to his ability to carry 
til (Ml out, the patient attends closely to every step of the act and thus 
us( ^ ip psychic energy which should have no place in its performance. 
Yh( patient is applying' his efforts much with the same degree of atten- 
lioi] as if he were trying to perform the task for the first time and we 
g|} Know how rapidly one becomes fatigued under such conditions, even 
the muscles actually used are still capable of being employed for 
moiv^ accustomed tasks without discomfort. It is probable that the 
<*ner‘ry applied by the neurasthenic individual is even greater than that 
of a beginner because of the great importance (hence the emotional 
coloring) which attaches to success or failure. 

l^ut this is not the only mechanism at work in the production of 
the symptoms of irritable weakness. Another and very important ele- 
ment depends upon the establishment of associative memories which play 
8uch a large part in our every-day psychic life. An accidental simul- 
taneity between some thing or happening and the occurrence of painful 
or other feelings often, as is well known, results in the rearousing of 
this, perhaps essentially unrelated, object or event in consciousness 
whenever the emotional state again appears. In this way the symptoms 
of some severe or trivial illness, the pains belonging to some injury, the 
muscular pains and exhaustion of some unduly prolonged and severe 
muscular effort may become associated with the emotional upset that 
belongs with a situation to which the individual finds it difficult to adjust 
liimself, simply because they happen to have occurred together. If no 
satisfactory way out of the difficult situation be found it may well 
liappcn that the memory of the discomforts and pains belonging to 
tlie associated illness, injury or overwork may continue to recur in 
consciousness with the persistence of the state of doubt and inde- 
cision. 

That this mechanism is not a fanciful one can be demonstrated by 
tlie actual evolution of symptoms in case histories. It is especially 
well illustrated in many of the war neuroses. The soldier who doubted 
his ability to endure, and wished to avoid, the horrors and hardships 
of military life but yet felt unable to get away from it by reason of 
a strong sense of his social duty, experienced, during an unusually fa- 
tigiiiiig march under depressing circumstances, a real exhaustion, ac- 
companied, as usual, by pains,' numbness and a sense of weight in the 
limbs. The more or less anticipated and desired failure which this 
implied confirmed many of his previous doubts and he thus came to 
associate the difficulties in his limbs with his apprehensions. In the 
future the anxiety and doubts as to his ability to face his military duty 
carry with them the consciousness of pains and discomforts in his legs. 
In the neurosis which follows the sensations of fatigue of the lower 
limbs become the prominent symptom. 

b'urthermore it must not be forgotten that the semi-starvation and 
unhygienic mode of life resulting from the neurasthenic state may actu- 
produce a condition of intoxication and exhaustion, the manifesta- 

tu»u. of which will then be added to and will modify the original picture. 
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Symptoms Referable to the Region op the AuTONOMfc Nervous 
System. — The work of Cannon and his pupils establishes in the clearest 
manner that the vigorous reactions which are represented in conscious, 
ness as pain or strong feeling, are activated through the sympathetic sys- 
tern which serves to put into action all the available resources of the body 
for the accomplishment of some purpose imperative for the defense and 
maintenance of life. That, on the other hand, the cranial and spinal 
nerves to the viscera, when they pass to the same organs as the syiupa- 
thetic group, are always antagonistic and serve the purpose of conserva- 
tion of energy. Thus the cranial nerve supply to the pupil causes 
contraction and thus conservation of the retina, the sympathetic dilates it 
and permits a more accurate observation of the surroundings. The vagus 
slows the heart beat and provides for more rest, the sympathetic stimu- 
lates it to increased activity and also raises blood-pressure. The sympa- 
thetic activity represents the individual at war when everything must 
give way to the urgency of the situation, the vagotonic activity of the 
body is peace time activity when resources are being built up and energy 
stored for future use. 

Emotion therefore implies more or less mobilization of body forees 
and concomitant interruption of measures of conservation. Hence it 
should not be difficult to appreciate that prolonged distress and worry 
are accompanieil by profound alteration in the functions of the body 
organs leading, if prolonged unduly, to an actual exhaustion, without 
experiencing the need to assume any disease. So intimately are these 
manifestations bound up with the emotional state of the patient that 
in order to avoid duplication, we shall not follow the plan adopted in 
the last section but shall consider the relationship with emotion while 
describing the various symptoms. 

(1) G astro-intestinal System, — Subjective Symptoms . — The work 
of Pawlow, confirmed by Cannon and others, demonstrated clearly that 
any form of emotion will prevent the secretion of gastric juice or arrest 
secretion which is already in progress and that this effect long outlasts 
the actual state of emotion. This implies not only an absence of di- 
gestive power but also the absence of desire for food, or appetite. In 
addition it is also true that biliary and pancreatic juices remain in abey- 
ance and that the churning movements of the stomach and the peristaltic 
waves of stomach and intestine absolutely cease. Such effects result 
from all forms of emotion. Cannon in speaking of the muscular activity 
of the stomach states that *^Even indications of slight anxiety may be 
attended by complete absence of the churning waves. As a matter of 
fact we are all familiar with these conclusions from personal experieTicc. 
Under conditions of worry, anxiety or anger we lose appetite and are 
liable to suffer from indigestion if we eat in spite of it. Furthermore dry 
mouth, constipation and occasionally diarrhea are well-known coiuoiii- 
itants of states of great excitement. We pay but little attention to tbesf 
phenomena, as we recognize their normality under the cireumstain cs. 

All the above manifestations are frequent symptoms of neurasthenia, 
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a . jiidition in which we have already postulated the existence of worry 
aii'l apprehension. 

The desire for food is very frequently disturbed or lost and the pa- 
tj, lit states that he only eats from a sense of duty. This of itself is 
to result in the fixation of attention upon the feelings of discom- 
fort which result from the failure of the stomach and other glands to 
^ooiete efficient digestive juices. In consequence the feelings of fullness 
iUJ<l distension, which occur normally in slight degree after eating, are 
exaggerated and are used as an additional reason for not eating. From 
this to a fear that perhaps there is something wrong with the stomach 
which may be causing all the distress the patient is experiencing, men- 
tally and otherwise, is a short step very often rendered easy, unfortu- 
nately, by the unwise attitude and solicitation of friends and doctors. 
Kcinedies and dietetic regimes are instituted under lay or professional 
advice and the patient is thus confirmed in his apprehensions with cor- 
responding increase in the emotional upset and an accentuation of the 
symptoms already mentioned. 

It not infrequently happens that the discomforts after eating become 
associated in the mind of the patient with the ingestion of certain articles 
of food, perhaps accidentally, perhaps because there is a real reason in 
the especially indigestible nature of the food. Spontaneously, or under 
advice, the patient then is liable to begin to eliminate such articles from 
his dietary. At first perhaps some relief is secured, but, since these arti- 
cles were not the real cause of, the discomfort, there is a strong proba- 
bility that the symptoms will ifecur and articles will then be gradually 
cut out until the diet is reduced to milk or some other bland and simple 
material which is taken in only the smallest quantities. Indeed it is not 
uncommon to meet with patients who have for months and even years 
siibsisted upon an almost incredibly small quantity of milk or soup. 

As a secondary result there are produced the consequences of mal- 
nutrition, emaciation, anemia and more or less acidosis which will serve 
to exaggerate the general bodily disorder by the addition of real intox- 
ication. 

The actual form in which the complaints are expressed by the patient 
vary considerably according to his individual experience and attention, 
l^oss of appetite, heaviness and discomfort in the epigastrium, gas forma- 
tion, eructation, precordial pains and even vomiting are frequent. The 
vomitus as a rule is very scanty and consists of little but small quantities 
of food, though occasionally large portions of a meal may be regurgi- 
tjiied. To these may often be added difficulty in swallowing, due in 
l>art to dryness of the throat and esophagus, which is an exaggeration 
of that which regularly accompanies many emotional reactions, and in 
part to the absence of desire for food. 

The mental attitude of the patient towards these manifestations tends 
to be one of intense depression with apprehension because he transfers 
to them the feelings of anxiety and worry which really belong to the 
nation in which he finds himself. Pears of cancer and other severe 
an 1 incurable diseases of the digestive system are frequent and the 
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eloseat attention is paid to any special feeling or observatioif rthmh wo 
tend to confirm such a fear. \^en examined or treated by a physician 
the patient is continually on the lookout for any chance remark (^r 
significant gesture which might serve to support this expectation, which 
is not only feared but even desired. 

Symptoms referable to the lower parts of the digestive tract, arising 
in exactly similar manner, are also very frequent. Constipation is al. 
most constant, though occasionally it may be temporarily interrupted 
by transient diarrhea. At times such diarrhea is associated with con. 
siderable pain and the passage of large quantities of mucus which may 
be in the form of casts of the bowel. This symptom resembles the con. 
dition of mucous colitis which is, however, not necessarily associated 
with neurasthenia and is probably evidence of some constitutional de- 
ficiency somewhat similar to those, whatever they are, which underlie 
spasmodic asthma. 

Physical Findings , — Examination will most often fail to reveal any 
evidence of disturbance in the organs. Hyper- and hypo-acidity of the 
gastric juice may be found and there may be evidence of defective 
stomach motility. But these findings are inconstant and depend upon 
the degree of emotional unrest in relation to the ingestion of the food. 
Such disturbances of the stomach activity may be present at one exam- 
ination and entirely lacking at the next. Distension of the organs with 
gas, often a prominent symptom in the patient's account of his troubles, 
may be found and may result from swallowing of air or perhaps be 
formed in the intestine as the consequence of stasis. 

(2) Cardiovascular System. — Subjective Symptoms . — The regula- 
tion of heart activity and vessel tonus is a complex but very important 
function of the autonomic nervous system in which the reciprocal antag- 
onism between vagus and sympathetic systems is extremely well marked. 
As elsewhere, the demands of the purposes to be accomplished through 
the sympathetic group are prepotent and emotional reaction is accom- 
panied by a profound rearrangement of vascular supply which disre- 
gards altogether the constmjctive needs of the body. We are all familiar 
with the rapid, vigorous action of the heart, the pounding in the ears 
or temples, the flushing or pallor of the face,4he disturbances in sweat 
gland secretion and the alterations in the erector muscles of the hair 
which accompany strong feeling. 

Many of these changes are accompanied by sensory impulses which 
render the individual aware of the disturbance in the ordinary routine 
operation of the organs in question. Especially is this true of the re- 
actions of fear and depressive forms of emotion and it must be remem- 
bered that they take place with perfectly normal organs. 

Hence it is not to be wondered at that when the emotional stress has 
been very severe or very prolonged, as when the adjustments made have 
proven unsatisfactory, undue significance may be attached to the sen- 
sations in connection with the cardiovascular apparatus. Fears tln^t 
there may be something wrong with this system may readily aris \ 
should attention for any reason be specially focussed upon it, and i'i 
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! would imply maintenance of the upset in the circulation and thus 
to further aelf-etudy and apprehension and the establishment of a 
vi( us circle. 

Neurasthenic complaints include such features as consciousness of 
rapid heart action Mrith variations in vessel tonus in various re^ons 
Iradiii^ to sinking sensations, flushes to the face and head, dizziness, 
thiobbing in the ears and alterations in sweating. The close observation 
the heart action may lead to sensations of irregularity in the beat 
oftt-ri expressed as the heart turns over, the heart stops, etc. Necessarily 
any thing in the surroundings which might give rise to feeling, and such 
happenings in the irritable, hypersensitive state are very numerous, will 
cause a marked intensification of the discomfort and the conscious feel- 
ings of cardiovascular activity. 

Under these circumstances it is not surprising that patients fearing 
the existence of heart or vessel disease adopt modes of life which will 
be more or less suitable for the disease feared and they then soon become 
lielpless invalids, afraid to move and fearful of everything which dis- 
turbs the peace of the surroundings. 

Physical Findings . — The heart action is characterized chiefly by the 
ease with which the rate is altered. The pulse may be normal or a little 
rapid when the patient is lying quietly and become markedly accelerated 
by the least effort or exertion of attention. Thus merely sitting up may 
increase the rate by 10 or 20 beats and the change from a sitting to an 
erect, position cause a still furt^ier and similar increase. Arhythmias 
of functional type may be observed; they are not, however, nearly so 
frequent as the complaints of irregularity. The blood-pressure may be 
low or high, but is often entirely normal. Apart from the alterations 
above lioted the heart is normal in size and though hemic murmurs 
may be detected there is no evidence of cardiac disease. 

Blood-counts are usually normal but may show the consequences of 
malnutrition in the form of secondary anemia. At times there is a con- 
ciuitration of the blood due to deficiency in water content which may 
result in a normal number of erythrocytes in spite of an actual anemia. 
The white cell count presents no constant or characteristic abnormalities. 
These findings, however, belong not to the neurasthenia as such but 
to the disturbance in nutrition and metabolism which may result from 
it secondarily. 

(3) Respiratory System. — Subjective Symptoms . — Like the cardio- 
vascular apparatus the respiratory system is also subject to profound 
alterations under conditions of emotion. The rate and depth of respira- 
tion are altered and we become more or less conscious of the extra de- 
mands in the form of choking sensations, a stitch in the side or feelings 
of distress. It is true that these are not marked unless the emotion is 
intense. 

In neurasthenia, manifestations in relation to the respiratory system 
ato not very frequent, although complaints of pains in the chest, difii- 
oidty in breathing, choking sensations and irregularities in the rate of 
piration are sometimes made. These, if, for any reason, the patient 
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happens to pay sp^ial attention to them, may be the starting poin^ o| 
fears of lung disease, especially tuberculosis or pleurisy. 

Physical Findings, — Beyond disturbances in the rate and depth of 
respiration there are no abnormal findings in the lungs. 

(4) Geniio-urinary System. — Subjective Symptoms. — The kidney 
functions belong perhaps more closely with the ‘cardiovascular apparatus 
than with the genital system and the two have been grouped together 
here merely because of custom. Kidney function is disturbed in emotion 
concomitantly with alterations in blood-pressure and other circulatory 
and metabolic changes. 

The genital system subserves one of the most important instincts of 
life and the performance of its function is innervated through the sacral 
group of nerves. Stimulations of the sympathetic interrupt this fnric- 
tion; hence emotion results in lowering of sex appetite and the aboli. 
tion of potency. Because of the great fundamental and instinctive im- 
portance of this function, interferences with its operation are neces- 
sarily regarded with deep attention and profound feeling. 

In neurasthenia kidney function may be altered as the result of the 
disturbances in the cardiovascular system, and under some circumstances 
it may become the center upon ivhich the attention of the patient is 
focussed Urine may be excreted in large quantities of low specific 
gravity or in small amounts with high concentration. In the latter case 
the sedimentation^ which is liable to occur as the result of cooling, is 
often regarded as evidence of some serious disease. Such observations 
will tend to increase the closeness with which this function is studied 
and soon other subjective manifestations may be added, such as dis- 
comfort and irritation in the urinary passages, pains in the back over 
the kidneys, frequency of micturition, etc. 

Disturbances in the genital functions are frequent, and it is im- 
portant to distinguish those which belong to neurasthenia from a group 
of phobias and obsessions often described as sexual neurasthenia but 
which really belong in a different category and will be considered under 
the heading of psych asthenia. While fears as to potency with the in- 
evitable result of partial or even complete impotence may develop, these 
are secondary to the observation of actual disturbance in function. 

In common with other appetites and interests the sexual desire is 
frequently diminished. At the same time the interference with vagotonic 
activity may result, in the male, in poorly sustained erection, premature 
ejaculations and nocturnal emissions which are only too liable to lead 
to anxious self-obser^^ance and apprehension with consequent exaggera- 
tion of the manifestations themselves. In the female menstruation 
often becomes scanty and irregular, a fact which may also bring with it 
fears of premature age, loss of vitality or disease of the generative 
organs. Pains and tenderness in the testes or ovaries and along the 
course of the ducts, pains in the back and uncomfortable bearing down 
sensations are very frequent. 

Physical and Laboratory Findings. — ^Variations in quantity and 
specific gravity of the urine have already been mentioned. The const it- 
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of the urine other than water as a rule present but little variation 
frdP' liose of health. Oxaluria, phosphaturia and indieanuria have been 
esp< 'lily emphasized and it is said that there is at times an excess of 
yric at* id. The indieanuria, which certainly occurs in some cases, is in- 
telliiriMe as a result of the severe constipation which is usually present, 
Xhp other elements are certainly not a prominent feature and their 
iiitMiiiiigj if found, is to be referred to factors other than neurasthenia. 
Similarly albumin and casts are not present and if found should always 
lead to the consideration of the presence of some other condition. It is 
to he remembered in this, as in other physical symptoms, that a neu- 
rasthenic reaction may coexist with some organic disease. 

The genital organs also are typically healthy, although the con- 
comitnrice of entirely harmless deviations of the uterus, varicocele, 
hydrocele and other such conditions is possible and may be one of the 
factoT-s entering into the fixation of special fears in regard to the health 
of these organs. 

Diagnosis. — The essential features for the diagnosis of neurasthenia 
foiisist ill the existence of subjective complaints of abnormality in the 
function of body organs, all of which are compatible with the changes 
belonging to emotional adjustment, without disease of organs. This 
(iubjcct will be discussed in more detail under the heading of pathology 
itnd we shall therefore confine ourselves here to possible sources of error 
in diagnosis. These may be considered in two categories: (1) the dis- 
tinct irm from organ disease; (2)^ the differentiation from other types 
ot functional nervous disorder (with which have been inclmied for con- 
venience some forms of insanity, the functional nature of which is open 
to discussion). 

(1) Distinction from Disease op Organs, Including the Nervous 
Systkm. — Firstly, it must be stated that organic disease and functional 
lisordor are not incompatible with one another ; that disease may be one 
jf the factors composing the situation to which the patient finds difficulty 
in adjusting himself and thus may assist in causing emotional disequilib- 
niiin and possible functional upset; that structural defect or damage 
nay coexist without causal connection with neurasthenia and yet be 
'nadc use of in the fixation of symptoms; and, finally, that disorder in 
function may actually lead to structural damage, as, for instance, when 
:u]K‘iTulosis develops as one consequence of malnutrition and faulty 
I'giciie which, in themselves, are purely functional in origin. 

J^ccondly, there is a large group of manifestations of actual fatigue 
md exhaustion closely resembling, on the surface, those of neurasthenia, 
Jut wliich arise on an entirely different basis, viz., the presence of some 
exhausting disease. Such examples should certainly be excluded from 
file category of neurasthenia if the definition to be given is accepted, 
flud they may be difficult to distinguish from true neurasthenia appear- 
ug as a mode of reaction to a situation of which disease is a part, is 
>hvpiu.s. This difficulty must be met by a detailed study of the raanifes- 
iitu iis, their mode of development and their relation to the direct effects 
disease upon the tissues. 
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Among those disease conditions which are liable^ more or less con. 
stantly, to bring about real fatigue and irriti^ble weakness of t issued 
must be mentioned especially a large group of intoxications. The i ^xing 
may be (1) bacterial: the infectious fevers, syphilis (especially the t’orjn 
of parenchymatous involvement of the nervous system known as pamis 
or general paralysis of the insane), tuberculosis, malaria, rheurnatoid 
arthritis, etc.; (2) exogenous; morphinism (especially during with, 
drawal), alcohol, lead, etc.; (3) endogenous or auto-toxins: endocrine 
disturbances, especially Addison’s disease and exophthalmic goiter, dia. 
betes, uremia. Bright’s disease, etc. In this group mention should be 
made especially of one type of central nervous intoxication which has 
on several occasions presented unusual difficulties in diagnosis. This con- 
cerns the earlier stages of the subacute combined degeneration of the 
cord usually associated with pernicious anemia As is well known, the 
blood changes may be very late in their development and under such 
circumstances the patient may, '^for many months, present only inaui 
festations of excessive fatigability and subjective disturbances in various 
organs, without objective signs of any damage to the nervous system. 
In this, as in the other conditions mentioned, there is a true exhaustion 
and absence of primary emotional stress. 

Besides these definitely intoxicating conditions there is also a group 
that may be included under the heading of exhaustion conditions, wliich 
bear a very close relation to the former and may really be toxic. Among 
them would be included the effects of prolonged inanition resulting from 
deficient food supply, the inability to ingest and absorb food as the 
result of esophageal or pyloric stenosis, gastric iilcer, etc., prolonged lac- 
tation, rapidly recurring pregnancy, severe loss of blood as the result of 
injury or disease and prolonged overwork under emotional stress. 

This last cause of exhaustion we have already discovered to have a 
definite and very close relation to the development of a true neurasthenia. 
But it must also be borne in mind that it gives rise to a real exhaustion 
which is not neurasthenia. The relation of overwork to exhaustion on 
the one hand and to neurasthenia on the other is also true of most of the 
other intoxicative and exhaustive factors alluded to above and serves 
admirably to illustrate the distinction which must be drawn between 
these two states. Real fatigue or exhaustion requires only rest and a 
proper nutritive supply to the tissues for their relief, although the time 
needed for this purpose Will necessarily be proportional to the damage 
which has occurred. Neurasthenia, on the other hand, is a disorder in 
behavior and not a true fatigue or exhaustion and hence the remedy 
is not merely rest and food, although these may be necessary be(*ause 
of the secondary effects of the disturbance in function, but is essentially 
education in more appropriate methods of reaction. 

(2) Differentiation from Other Forms op Functional Nekvoi’s 
Disorder. — The definition of functional nervous disorders given in the 
beginning of this article (p. 270) endeavored to make clear the 
that all are types of behavior adopted by the individual as an * 
at social adaptation. But while they have this feature in commc'n, it 
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is important to distinguisli them from one another for the reason that 
the outcome is very different in different types. 

The first distinction which has been made between them concerns 
the (luestion of the particular realm of nervous activity which seems to 
be involved in the manifestations. For while all are necessarily and 
essentially psychogenic, yet the mode of expression may concern either 
the iiighest levels of the nervous system, the psychism proper, or the 
lower levels or projection pathways. To the former group would belong 
those disorders usually classed as functional psychoses (or insanities) 
while the latter are spoken of as neuroses or psychoneuroses. This sub- 
division, while pragmatic because of the differences in the relations 
with society which result, yet is nevertheless symptomatic and not 
genetic. 

Among the psychoneuroses the most important types are neurasthenia 
and hysteria. Both express psychic reactions in the form of bodily man- 
ifestations. For long there has also been included another type which 
has been designated as psychasthenia. Here the manifestations are 
essentially psychic, even although necessarily they are expressed, as are 
even the functional insanities, through the effector organs, these being 
the only pathway of communication to the outside world. There is now 
a tendency to exclude psychasthenia from the psychoneuroses, and to 
group it rather with the psychoses, although it is not an insanity. 

If one compares neurasthenia with hysteria, the only two large 
groups then remaining in the psychoneuroses, one will be immediately 
struck with certain points of difference. 

One of the first of these points concerns the question as to the kind 
of person (in which must be included both hereditary endowment and 
the results of early training, in what proportions is not known) who is 
liable to develop either of these forms. The personality which predis- 
poses to neurasthenia has already been described. The type of individual 
who develops a hysterical reaction presents features characterized also by 
emotional excess but in which the expression tends to be especially 
explosive and short lived, scattered and more or less ill-balanced. In- 
stead of a deep sense of responsibility and devotion to duty we find a 
tendency to live in the moment and to be diverted by chance stimulations. 
The interests are focussed upon the patient’s own pleasures, the welfare 
of others tends to be ignored and there is a marked ability to forget 
whatever is unpleasant instead of preserving and thus learning by 
experience. 

This last feature becomes especially characteristic of the manifesta- 
tions of the developed hysterical reaction and is in striking contrast with 
that of the neurasthenic. The latter, as we have seen, suffers intensely 
and devotes more and more of his time to the study of his disabilities, 
while the hysteric tends to accept the disability calmly and to ignore 
iiis paralyzed or contractured limb or his anesthesia much, as it has 
^€0 expressed, as if he had forgotten altogether that he ever had such 
s limb or sensibility. 

The paralysis or other hysterical manifestation represents, as a 
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symbol, the emotional adjustment the individual has been unable to t> .ak« 
and is, as it were, thus put on one side '^nd ignored. To this .khe. 
nomenon is given the title dissociation because it seems to rcpresei.t a 
part of the 'psychic life of the individual which is split off from the 
general consciousness. Dissociation or isolation of certain expcrictiees 
is a very important element in many forms of functional disorder and 
is seen in its most developed form in dementia prapcox. 

The absence of dissociation in neurasthenia seems to stamp this type 
as essentially different from all other forms of functional disorder with 
the possible exception of the manic-depressive psychoses, if these are 
truly psychogenic as seems possible at least in some cases. Its presence 
in hysteria, psychasthenia and dementia praecox serves as an important 
element in differentiating them. The evidences of dissociation to be 
sought consist in the appearance of odd and unexplainable (on the basis 
of the apparent state of emotion) features and it is partly by a search 
for these and the careful weighing of the meaning of every symptom 
that a diagnosis can be reached. 

It has already been asserted that neurasthenia-like manifestations are 
quite frequent in the early stages of dementia praecox and that some 
doubt not infrequently arises as to diagnosis. The resemblance to neu- 
rasthenia is however not close, for though there may be marked com- 
plaints of bodily illness with severe discomfort in various organs, 
irritability and apprehension these are usually vague and scattered with 
many oddities and apparent absurdities which are due to dissociation. 
Ideas of reference are rarely lacking altogether and hallucinations occur 
frequently. These, in dementia praecox, are dissociations and do not 
occur in neurasthenia. 

The differentiation from mild cases of depression belonging to the 
manic-depressive psychosis, often called cyclothymia, is frequently far 
from easy and undoubtedly many such cases are included with neuras- 
thenia. The difference here lies in the fact that the depression is pnmary 
and all the symptoms of which the patient may complain are used as 
evidence of his feelings. There is also a much greater tendency to self- 
accusation and the allegation of personal responsibility for the condi 
tion rather than a conclusion that the patignt is depressed because of 
the condition of the bodily organs. A study of the history may also 
reveal a history of past, more or less severe and prolonged attacks of 
**the blues, perhaps alternating with periods of decided elevation of 
mood. The distinction here is of special importance because of 
danger, which always exists in the depressed cyclothymic individual, of 
suicide, an eventuality which is not to be anticipated in neurasthenia. A 
not uncommon fear among neurasthenics concerns the possibility that 
they are ** losing their minds and will end their days in an institution 
for the insane. This fear is based upon the feelings of emptiness in the 
head, difficulty in giving attention and reviving memories. The differen- 
tiation from insanity is therefore important in order, with the utmost 
confidence, to be able to reassure the patient. The foundation of tliis 
distinction lies in the fact that there is nowhere any loss of contact 
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i reality. The neurasthenie patient fully realizes the actual reiatioua 
' himself and society, his grasp of the surroundings is entirely 
aci . irate and his reactions to these surroundings are appropriate even k 
ii(Vt well chosen. His behavior is based upon actual disturbances of 
fiiiirtion in the organs of which he complains, 

]'iiially,it remains to discuss the relation of neurasthenia to psychas- 
tht'Jiia which has been purposely left to the last for the reason that 
ps\< liasthenia has been, and to some extent still is, considered only as a 
spec ial and perhaps ‘^constitutionar’ variety of neurasthenia. The 
inost striking feature of the psychasthenic reaction, which undoubtedly 
is responsible for its inclusion with neurasthenia, consists in the appear- 
ance of so-called phobias and obsessions or a feeling of compulsory 
rumination over certain thoughts, feelings or acts. These are often 
strikingly at variance with the remaining content of the patient’s psychic 
life, although it is true that they may in time come to dominate a very 
large part of it, and are often described by the patient as something 
more or less absurd and contradictory, as if introduced, as it were, from 
without. These facts at once suggest that they are really dissociations, 
which, as we have said, do not occur in neurasthenia. 

Fears, of more or less fixed form, or phobias, do develop as we have 
seen in neurasthenia, but they are always logically deduced as the con- 
sequence of the disturbance in function which is perceived, and is 
actually present, in the organs of the body. There is thus no real re- 
siMiiblance between the two conditions at all. The fears of the neuras- 
thenic are open to correction byl simple explanation, although it may 
take much time and careful study, but this is not true of the psychas- 
thenic. 

The personality of the neurasthenic is also markedly different from 
tliat of the individual who develops psychasthenia. The former has 
been described above, the latter is essentially a weakling and accom- 
plishes but little in life, being always more or less dependent upon others 
and unable to reach a decision. Persons suffering with this disorder, 
like the hysteric, the dementia pnecox patient and even the cyclothymic, 
thus seem to be, from the start, more definitely incapable of adjustment 
and it is for this reason that these conditions are spoken of as being 
more constitutional in character and hence less hopeful in prognosis. 

Complications and Sequelae^. — The complications and sequelae which 
may result from the neurasthenic behavior have already been sufficiently 
indicated in describing the symptoms. The most serious, as regards 
I)rospects of life, are those connected with the limitation of food and 
the general unhygienic mode of life which may result in actual starva- 
tion and exhaustion or the liability to invasion with the diseases of m- 
anition. These need no further discussion here. 

Association with Other Diseases, — The development of neurasthenia 
m association with other diseases has also been sufficiently indicated. 

we may here point out briefly certain associations with structural 
antiiiialies which have been, and still are, the source of much unnecessary 
8ut>. [ ing and disability because of the failure to realize the real relation 
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which they bear to the functional disorder. It is impossible to consider 
them all as they reach into every sphere of medicine and attention will 
only be given to some of the more frequent. 

The first of these concerns certain so-called malpositions of viscera. 
Benal, gastric and intestinal ptosis have been greatly emphasized as of 
frequent occurrence in neurasthenia and have been alleged as the cause 
of the various symptoms of the disorder by some writers. The absorption 
of subperitoneal fat which occurs as the result of the prolonged starva- 
tion from which many of these patients suffer will necessarily permit 
exaggerated movement of many of the viscera. Apart from this it is at 
least doubtful whether visceroptosis is more frequent in neurasthenics 
than in other persons. There is, however, no question that a neuras- 
thenic who is once informed that he has a moveable kidney or displaced 
stomach will seize upon this structural finding with avidity and readily 
adopt it as an explanation for all his troubles. He vrill willingly submit 
to exercises, bandages or operations designed to remedy the supposed 
defect and his actual recovery, when rational therapy is initiated, will 
inevitably be retarded by reluctance to give up the structural anomaly 
for the less willingly acceptable functional explanation of the origin of 
the disability. 

In the female, it is only tpo often that the physician discovers upon 
examination that there are lacerations or erosions of cervix or perineum, 
that the uterus does not quite have the so-called normal position, but 
is tilted forwards or backwards, is antero- or retro-flexed, or there is 
some degree of prolapse. Any of- these may be true and yet give rise 
to no symptoms at all. But their discovery in the neurasthenic witli 
the assurance which often goes with it, that here is the cause of all 
symptoms, is very liable to have exactly the same effect upon the patient 
as is the institution of dietetic measures in the treatment of the gastro- 
intestinal symptoms. The patient becomes confirmed in her fears of a 
real disease and submits to operations or the wearing of instruments and 
is thus taught to pay closer attention to her various uncomfortable sen- 
sations instead of being assured of their true significance and lack of im- 
portance. Probably no one factor is a more potent source of chronic 
and confirmed invalidism than these mistaken diagnoses in the region 
of the generative organs. 

The plastic operation or the pessary may relieve the patient for a 
time, as may the elimination of certain foods from the dietary, but the 
symptoms are not due to malposition of the uterus and consequently 
relief is only temporary and the failure to cure can result in nothing 
but increased hopelessness and mnre settled habit of invalidism. 

In neurasthenics, as in other persons, slight deviation of the nasal 
septum and variations in the turbinates occur which have no real signif- 
icance, though they can very easily be made the basis of an explanation 
for his symptoms, readily acceptable to the patient, if the physician 
gives this trend to his thoughts. Such errors in treatment, made doubt- 
less in all good faith, are extremely frequent and also most unfortunate. 
The patient is only too liable, as the result of the hope engendered by 
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t onfident assurances usually made by the physician, to be still more 
con^'inned in his disability by the failure to relieve by local applications 
or operations, which must inevitably occur even if temporary relief 

is secured. 

Some consideration should also be given to the possible association 
of neurasthenia and tuberculosis. It must be admitted at once that the 
two conditions are not incompatible. As we have already stated in dis- 
cussing the etiology, active tuberculosis may, like other infective con- 
ditions, even serve as an exciting factor. Again the starvation and 
unhygienic mode of life to which the neurasthenic is liable may well 
ficrvo as a factor in the causation of tuberculosis. These associations 
are, however, certainly rare and hence can have no bearing upon the 
real nature of neurasthenia. 

Clinical Varieties. — Subdivisions of neurasthenia into various clin- 
ical types, mainly for convenience in description, have been attempted 
by many authors. Thus we find such descriptive titles as cerebral, 
spinal, gastric, cardiac, sexual, etc., neurasthenia. But such efforts at 
precision in classification accomplish no useful purpose and from what 
has been said it is obvious that the cerebral neurasthenic of to-day may 
he a gastric neurasthenic to-morrow. Running through all varieties is 
the same underlying mechanism and the disorder is essentially one of 
behavior and not of individual organs. 

Treatment. — Neurasthenia being a psychogenic disorder, it is obvious 
that treatment must be psychic in character. In order to grasp the full 
meaning of this statement the i^eader is again referred to the definition 
of fiinetioiial disorders given at the beginning of this article. We there 
found them to be faults in adjustment to conditions of life and hence 
it follows that recovery means the adoption of modes of reaction which 
will be satisfactory. The patient needs to be shown wherein his error 
lies and how to rectify it. This is not a simple task which can be per- 
forriKHl in a few minutes by the writing of a prescription or the per- 
formance of an operation, but requires painstaking investigation of the 
aetual facts and a whole-souled devotion of time, skill and tact upon the 
part of the physician without which no permanent results can be hoped 
for. 

Ill this connection it is yrorth while to emphasize, as Dubois does 
es[)ecially well, the distinction to be made between what has been called 
suggcstmi and the very different method known as persuasion. To the 
latter alone really belongs the name of psychotherapy, although the 
funner also makes use of psychic mechanisms. But suggestion merely 
attempts, by authoritative reiteration, to introduce a belief into the 
patient’s mind which, if accepted, will counteract the beliefs and fears 
which constitute the disorder from which he is suffering. Persuasion, 
oil the other hand, consists in the actual instruction of the patient in 
the mechanisms by which he has come to behave as he does, these 
nieclianisms being determined by an actual analysis of the facts of the 
development of the disorder as given by the patient himself. The former 
IS a short cut, closely akin to trickery,* even though performed with the 
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very best motives, and being founded upon assertion ratber than dem. 
onstration must of necessity be liable to be swept away. 

Suggestions may be made in many ways, consciously or unoon. 
sciously, on the part of the physician and with or without hypnotic 
sleep. ^The garb in which they are clothed is selected with a viow to 
the impression of the patient. Given with the assurance of the noted 
specialist, the patient may be convinced by drugs, by electrical t*on. 
trivances, by surgical procedures, dietetic regimes and what not. The 
author accidentally met, on one occasion, a neurasthenic who had been 
relieved of profound gastric disturbances, which had culminated in a 
strictly milk diet for two years, by following the advice, skillfully given 
with assurance, that coffee drinking would cure him. He rapidly im- 
proved and was soon on a full diet because, so he believed, he drank 
two cups of coffee with every meal. The outcome of the case the writer 
does not know, but one can readily appreciate the shifting nature of 
the sands on which the improvement was built. 

That temporary and even prolonged improvements in symptoms 
can be produced in this manner there is no doubt. We have but to 
observe the results undoubtedly secured in cases treated by the various 
medical and religious cults and fakers. But such cases, whether treated 
by regular or irregular practitioners, cannot be regarded as cured even 
though they may be relieved for a longer or shorter time. 

It may save time and trouble to give tonics, bromids, static head 
breezes or other suggestions, hypnotic or otherwise, but it cannot be too 
strongly asserted that medicaments and suggestion have no place in the 
treatment of neurasthenia, whatever be their status in regard to other 
functional disorders. There is only one method of rational therapy and 
that,* time-consuming and troublous though it may be, is persuasion or 
‘ education. This is not intended to imply that drugs, diets and physical 
remedies may not properly be employed in combating the secondary 
conditions of anemia, starvation and exhaustion which may result from 
the neurasthenic mode of life, but these are directed towards the relief 
of complications and not towards the cure of the neurasthenic condition 
itself. 

The first stage in the treatment begins with the examination of the 
patient which must be especially thorough and complete, not only to 
avoid errors in diagnosis, but also with the object of satisfying the 
patient that the physician is fully infomed of all the facts, knows bis 
business, and is therefore a competent and conscientious teacher. The 
establishment of such relations of confidence and esteem is absolutely 
essential to obtain a reliable history of the origin and evolution of the 
disorder, without which the physician can do nothing but treat 
symptoms. 

In the absence of physical findings, which will be determined by the 
ordinary routine methods of examination, the main study must be di* 
reeted to the patient’s account of his illness. This invariably takes 
considerable time and may require several interviews, facts which have 
been omitted from the account at first, with or without intent, often 
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. recoBUted m later mterviews when con^dence in the physician's 
' :ic interest has been established. This probing into the history 
be conducted openly and frankly, without special mystic arrange- 
of the conditions by semi-darkness, reclining posture or other 
j^vjci oidal measures, for it is, the writer believes, most important that 
tiie patient be fully conscious and that he reach his own conclusions. 
j^^^p^Tostive influences, such as those mentioned, may bring more rapid 
rt'suU'^ but they are liable to be less fully accepted by the patient and 
there t ore less effective. 

During this first stage it is well to permit the patient to tell the 
story in his own way with but little comment and that directed merely 
to t iicou raging a complete unburdening. When the patient seems to have 
related everything, questions concerning the presence or absence of 
manifestations in other organs, prompted by the physician's experience 
and knowledge of what is probable, will often serve to bring to light 
earlier experiences which had been forgotten. The greatest care should 
be exercised to convince the patient throughout that the physician realizes 
the importance of the various symptoms and to avoid any suggestion 
that he regards them as imaginary or unreal. At the same time, here, 
as in the physical examination, it is important that there be no sug- 
gestion of any desire to hide anything from the patient. 

The time spent in this process, while it may seem tedious, is not 
lost and may, as the direct result of confiding his troubles to some one 
else, bring about a very definite^ improvement. It is also important to 
secure the whole story if one isi to avoid the possibility of having the 
patient take refuge from the true but unpalatable explanation of his 
reactions, which represents the purpose of this study, by bringing up 
certain symptoms, not previously described, which may seem to con- 
tradict the views advanced. 

The next step in the therapeutic procedure consists in reconstructing, 
from the facts given, the mode of development and real significance of 
the various subjective manifestations. These we have already learned 
to recognize as exaggerations of emotional adjustment and the patient 
must be convinced, by the facts of the evolution as he himself has given 
them, of their relation to the conflict which has been the starting point. 
This means that he must comb to acknowledge that he has made use of 
the sensations belonging to the unpleasant emotion of the conflict to 
provide a means of escaping from the need for continuing the fight. 
y«ch a realization is not going to be achieved willingly at first and he 
may use much ingenuity in attempting to find some other explanation 
which would avoid the need for again taking up the burdens of re- 
sponsibility. 

'Ihe attitude of the physician towards this resistance must be one 
of encouragement and sympathy but any effort at suggestion should 
be voided. The patient should be made to understand that the disap- 
pe u ance of the various symptoms rests with himself and his willingness 
to clinquish them. It is not a question of his forgetting the uncom- 
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fortable feelings, pains and disabilities but of his really facing them and 
grasping their nature. 

Such, in general, is the outline of the fundamental basis of treatment 
of the neurasthenic state but it is necessary to be somewhat more specific 
in regard to the actual management of certain aspects of the disorder, 
First among these may be considered the question of the removal of 
the patient from the conditions under which the neurosis has developed. 
Experience in the war demonstrated beyond question that the bust 
results were secured by treatment as near the firing line as possible. 
This should be applied to the conditions of peace. But it is necessary 
also to take into account the fact that nothing is more conducive to the 
maintenance of the disability than the solicitous devotion and sympathy 
of relatives or others, convinced of the existence of bodily illness and 
structural incapacity, for this attitude must inevitably tend to confirm 
for the patient his own fears and wishes. 

For these reasons alone it is most often absolutely essential to remove 
the patient from his home and to place him under conditions in wliidi 
he will meet with nothing that will not tend towards squarely placing 
the responsibility for the symptoms where it belongs. Occasionally it 
may be possible, in le.ss advanced cases, to avoid this removal, but even 
then it will often be found that the relatives require more care in the 
way of education than does the patient himself. Unless there is good 
reason to believe that this can be satisfactorily accomplished, removal 
to a hospital should be a sme qua non of treatment. 

In the hospital the complete isolation of the patient, especially from 
friends and associates, first recommended by Weir Mitchell, is often 
advisable for two reasons. First, to pennit the full accomplishment of 
the purpose stated in the last paragraph and, second, to provide tem- 
porarily for complete relaxation and to convince the patient that the 
illness is being taken seriously. It also affords an opportunity for 
thorough self-analysis. The character and training of the nurses who 
are to care for the patient during this period are obviously of the utmost 
importance. Some knowledge of the nature of the disorder is abso- 
lutely necessary and must be combined with a quiet assurance and sym- 
pathetic tact which must be entirely free from all sentimentalism. 

The actual duration of the period of isolation, which should be ac- 
companied by complete rest in bed, will vary with the severity of the 
disorder and the improvement shown by the patient in his attitude 
towards the symptoms. Usually from two to six weeks is sufficient to 
render the assumption of more active life, with a gradual return to full 
responsibility, permissible. During the period of rest in bed, circula- 
tion and nutrition should be maintained by the use of general massage 
for twenty or thirty minutes daily, the vigor and duration of the rubbing 
being gradually increased from day to day, care being taken not to 
carry the stimulation to the point of fatigue. As soon as possible the 
interest of the patient should be attracted to more active participation 
by the application of occupational therapy. This may be carried out 
for short periods at first, gradually increased within the limits of fatigue. 
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Xlu* earlier types of occupation selected should be distinctly sedative and 
more or less monotonous, but as improvement occurs they may be made 
more varied and such as call for closer attention upon the part of the 
patient in their execution. In these later measures consideration may 
1,0 friveii to the interests peculiar to the patient with the object of pro- 
vidiiij? him with a hobby and means of recreation which may be con- 
tinued and be of inestimable value when he returns to a normal life. 

Tlie period of isolation, during which the psychotherapeutic conver- 
sations and explanations are carried out, is also one in which attention 
should be given to the education of friends and relatives in the attitude 
towards the patient which must be adopted when he returns to home 
and work. It is very important that they realize that the patient is 
coining back fully restored and that his ability to undertake the re- 
sjionsibilities in life must not be questioned in any way. He is not an 
invalid and his chances of successful readjustment will be seriously 
jeo]){H’dized by any unwise solicitation. They must learn that the capa- 
bility of the patient to meet the difficulties in life, inherent in his 
particular business or profession, have received the most careful con- 
sideration by both patient and physician and that the latter is absolutely 
sure of his ground, whether a change in the previous mode of life or 
occupation of the patient has been decided upon or not. 

Following this period of isolation, the sphere of activity of the patient 
may be gradually extended, relations reestablished with the outside 
world and more vigorous exercise encouraged. These should always be 
kept short of the point of causing fatigue. At this time, too, it is well 
to begin the establishment of hygienic measures which are to be con- 
tinued in the future life of the patient, such as systematic exercises, 
shower baths, etc. In this, as in all other measures, it is important that 
the patient realize that he is only learning measures of health and is not 
receiving remedies for any disease. 

With regard to the treatment of individual symptoms, too great 
stress cannot be laid upon the necessity for avoiding any measure which 
could be accepted by the patient as the cause of his improvement or 
relief, for such can only serve to confirm a belief that some structural 
disease was present. Thus, for instance, hypnotics shauld not he given 
io rfiicve insomma. If the patient has been in the habit of taking them 
he may be allowed to continue them but must be taught that even though 
tliey perhaps make him sleep they do not and will not really help his 
condition. Successful psychotherapy will convince him that his failure 
to sleep is due, not to any inability to do so, but to his adoption of in- 
^ioiunia as a relief from something more intolerable, unpleasant and fear- 
some though it is. He can sleep if he will permit himself to do so. Even 
^ydrotherapeutic measures should not be prescribed as hypnotics though 
they may well be used upon the understanding that, like isolation and 

in bed, they are part of the routine measures designed to relieve 
the secondary effects of his neurasthenic mode of life. 

l^evere gastric disturbance must also be met in the same way. Drugs 

digestive enzymes must not be used. The patient must learn, as he 

voiu X.— 20 
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speedily will with proper explanation and encouragement, that h can 
digest his food if he will. Such patients generally are greatly m der. 
nourished and suffer more or less severely from the consequencf ^ of 
partial starvation. The remedy is forced feeding, gradually but rajudiy 
instituted and insisted upon with quiet assurance. Like the avoidance 
of fatigue insisted upon above, it is important that the addition of 
articles of food to the dietary be made with due consideration for the 
condition to which the stomach has been reduced by habits, more or 
less prolonged, of insufficient food. But it is rarely that full mixed (iiet 
with, in addition, three quarts of milk daily cannot be reached in two 
or three weeks. Constipation must be met by the establishment of regu- 
lar habits rather than the administration of purgatives. 

The treatment of coexisting diseases or defects must depend upon 
the urgency of the complicating factor. If the principles of psycho- 
therapy laid down above have been fully grasped it will be obvious that 
the absence of any real relation between the defect or disease and the 
neurasthenic conation must be fully established to the satisfaction of 
the patient and the author cannot too strongly deprecate the performance 
of plastic operations or the application of instruments simply because 
they might do some good. The patient is only too anxious to find some 
structural anomaly to explain his condition and anything which will 
tend to exaggerate the importance of some trivial displacement or de- 
formity will surely result in the postponement of real recovery. 

Prognosis. — The prognosis as to complete recovery and restoration 
to full functional activity is essentially good, provided proper treatment 
be adopted. Occasionally the disorder may disappear spontaneously 
when the conditions which brought about the conflict cease to operate 
sufficiently early. Many illustrations of this fact were afforded by the 
rapid recovery which followed the signing of the armistice in the recent 
war. But, as a rule under peace time conditions, the probability of such 
spontaneous recovery is not great. The duration of the disorder is 
therefore extremely variable and it may be said in general that the 
longer the disorder is continued, and hence the more deeply established 
the habit of reacting in this way, the less favorable the outlook as re- 
gards recovery. 

Neurasthenia does not tend to develop into insanity, although the 
need for care in diagnosis here must be especially emphasized, even 
though the disorder continue to exist for many years. Furthermore, true 
neurasthenics do not commit suicide in spite of the fact that this name 
is sometimes applied to disorders which have led up to this unfortunate 
ending. Such errors are sometimes the result of fault in diagnosis and 
at others the name is used in order to avoid the greater stigma which 
popularly attaches, very unjustly, to insanity in any form. 

Occasionally death may result from the severe exhaustion which re- 
sults from starvation and unhygienic modes of life, but such eventuality 
must be regarded as an accident and is certainly very rare. 

Pathology. — Prom the tentative definition and the description of 
the disorder already given, it will at once be obvious that neurasth- in^ 
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pre. nts nO nwaWd anatomy. Under tlie heading of pathology it there- 
,,uly remains to discuss further the pathogenesis and nature of the 
jiisor lor and to attempt a more exact definition. 

The essential nature of neurasthenia has been the subject of much 
controversy and, while there are many modifications as to detail, the 
theories which have been developed may be considered under three 
main headings. These we may label (1) toxic, (2) defect in develop- 
ment, and (3) psychic. 

( 1 ) The close resemblance which exists, superficially, between the 
irritable weakness resulting from severe bodily intoxications and the 
fatigability and hypersensitiveness of the neurasthenic state has natu- 
rally led to the assumption of the presence of a toxic state as the expla- 
nation for the development of neurasthenia. This theory has, in addi- 
tion, the advantage of providing a structural basis for the disorder and 
thus of satisfying the materialism with which most physicians are im- 
bueil. It is rendered plausible by the occasional development of neuras- 
thenia following some infectious disease. In the absence of such demon- 
strable intoxication it is always possible to fall back upon some hypo- 
thetical autotoxin, fatigue product, endocrine gland disturbance or 
what not. 

But it must be admitted that no evidence has yet been produced, be- 
yond the existence of the symptoms for which we are seeking an expla- 
nation, that any toxin is present in even the majority of cases. The 
disturbances in organ function v^hich are found, are throughout quanti- 
tative rather than qualitative anid it is at least difficult to conceive of a 
prolonged, as many of the cases are, intoxication of tissue without the 
occurrence of definitely demonstrable structural alterations. Since, in 
addition, the facts are fully capable of explanation without any such 
hypothecation, it seems logical to conclude that the burden of proof 
must rest upon the exponents of the theory and that, until proof of the 
existence of a toxin is forthcoming, this hypothesis may be ignored. 

In drawing this conclusion it is not intended to deny that autotoxins 
may arise as a consequence of the neurasthenic mode of life, the possi- 
bility of which, as of secondary infection with tuberculosis, was pointed 
out, for instance, in speaking of the acidosis which may arise from the 
partial starvation. But here,^ there is no question of the toxin as the 
cause of the disorder. 

(2) Another theory, which has been very widely accepted and 
which again endeavors to establish a structural basis for the origin 
of neurasthenia, would include it with those conditions which are based 
primarily upon faulty construction. Such a view does not conflict with 
thf‘ toxic theory nor with the concept of a truly psychic origin to be de- 
serilx^l in a moment. 

That all persons are not equally endowed with the ability to with- 
staiift stress, be this toxic or a prolonged demand upon the functional 
vjgoi of the organism, needs no argument. Experience during the world 
War seems strongly to suggest that even most carefully selected and, 
juil^irig from their past record, vigorous and healthy individuals may 
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develop neurasthenia, provided the stress be sufficiently groat. It seem 
therefore hardly a sufficient explanation to allege that the individual who 
succumbs was of inferior constitution. 

The earlier history of many persons suffering with a neurasthenic 
state will reveal no special reason for anticipating a breakdown, a fact 
which of itself seems to suggest that there is probably some essential 
difference between this condition and other types of functional disorder 
in which the constitutional factor is far more constant, such as the 
hysteric, the psychasthenic and the paranoic types of reaction. 

While therefore we recognize that poorly constructed persons break 
down with neurasthenia more readily than do those of more sturdy 
build, yet this is of itself not a sufficient explanation, and it becomes 
necessary to find some other factor which can be sought only in the 
stress itself. 

(3) The psychogenic theory requires no hypothecation of structural 
alteration beyond that which accompanies emotion, and is physiological 
in character, even though structural damage may result secondarily. 
According to this view the individual finds himself placed under con- 
ditions to which he is unable to discover a satisfactory solution. By 
this is meant that, under the restrictions placed by social requirements 
(as he understands them), the situation is more or less intolerable to his 
instinctive cravings. This implies worry and apprehension with their 
accompanying bodily disturbances which normally give rise to conscious 
perception. 

Bodily illness is a good reason for retiring from active participation 
in the work of the world, not only permissible by social usage, but ac- 
ceptable to the most conscientious individual. Looking for a way out of 
his difficulties, the man is liable to grasp eagerly at any straw which 
offers such a logical excuse for ‘^quitting,” and there is needed but the 
suggestion that the uncomfortable feelings which belong to the state 
of emotional upset are indications of disease. It is true that the illness 
means much suffering and discomfort but it brings relief from some- 
thing more intolerable. The selection is not made with conscious realiza- 
tion of the true meaning of the step which is being taken, for uncom- 
fortable sensations and pains are already actually present as part of 
the emotion though they will become exaggerated by the attention given 
to, and the interpretation placed upon, them. 

How the suggestion, which precipitates the breakdown, is given will 
vary greatly in different cases. But, as an illustration, one may mention 
the solicitous devotion of relatives and friends concerning the womed 
look, the loss of sleep and lack of appetite, with concomitant loss of 
flesh which come to every one in times of emotional stress, if long con- 
tinued. The sufferer is advised to take care of himself, not to work so 
hard, to take a rest or to see a doctor. This advice may be reiterated 
many times and be emphasized by special attentions of all kinds. Such 
solicitation may be greeted at first with irritability but is none the less 
acceptable and may soon come to be demanded. Chance remarks of 
friends, the reading of some advertisement or a visit, more or less shame* 
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faet ci^ * to the doctor may tend to reinforce the suggestion which finally 
tak<‘s abiding root in the patient’s mind. He begins to observe his sen- 
sations more closely and to study the disturbed functions of his body 
onnins with the inevitable consequence that they grow steadily worse. 
Should there develop at such a time some real, even if temporary, illness, 
the relief experienced in consequence of the retirement from irksome re- 
sponsibilities, thus compelled, may obviously serve as a most potent 

su^jjestion. 

But, it may be asked, if this mode of development be accepted as a 
satisfactory explanation of the onset, why is it that the individual does 
not recover when he is removed from the conditions which gave rise to 
the contlict? The answer to this question is that not uiifreqnently he 
does recover. When he does not, various factors may be concerned in 
the fixation of the reaction. First, recovery might necessitate a return 
to the old difficulties. Secondly, the dominance of his surroundings, the 
solicitous care and the general freedom from responsibility which accrue 
from the disability may serve as a very potent argument in favor of 
not getting well. These mechanisms were admirably illustrated in the 
fiirlier cases of war neuroses among the British and French in the 
recent war. 

A third possibility, one which has an important bearing upon prog- 
nosis and treatment, is that the reaction, if continued because it secures 
desirable results for any length of time, may, like other ways of doing 
things, become a habit. The formation of habits of reaction is one of 
the special functions of the nervous system and means nothing more 
than the fact that paths of association frequently used become progres- 
sively more easy of access and thus permit great saving of time and 
energy by avoiding the necessity, in future, for selecting the response 
to any given stimulus. Habits once established are proverbially difficult 
to break in proportion to the frequency of their employment. Habitual 
neurasthenic reactions are no exception to this generalization and such 
cases are very resistive to treatment. They may, indeed, never be en- 
tirely eradicated. 

The foregoing discussion will now permit us to consider again the 
(kfinition of neurasthenia upon which must be based the question of 
differential diagnosis. The essence of the disorder, as outlined, consists 
in the adoption of a mode of reaction to conditions of conflict between 
social restriction and instinctive needs by accepting the awareness of 
those disturbances of organ function, which are part of the emotion 
aroused by the conflict, as evidence of bodily sickness and thus as a 
rt'asou for retiring from the conflict. 

The first part of this definition, as already explained, is covered by 
phrase functional nervous disorder. The particular form of the 
disorder is characterized by the use which is made of the unusual sen- 
sations of quite normal body activity. 

The definition may then be phrased as follows: Neurasthenia is a 
functional nervous disorder characterized by the acceptance by the 
patient of the subjective equivalents of disturbances in organ function 
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inb^iiient la emotion as evidenee of disabling disease and tbns as a } leaog 
of escape from some intolerable situation. 


P8YCHASTHEN1A 

S3man3rms. — Constitutional neurasthenia, Zwangsneurose, Aboulia, 
Folie de doute, Krishaber’s disease, Phrenasthenia, etc. 

Definition. — The word psychasthenia means absence of mental 
strength and was first used by Janet to designate a group of functional 
nervous disorders characterized by doubt and hesitation with obsessions, 
fears and impulsive acts. 

Etiology.— Predisposing Causes. — Sex , — Psychasthenia is certainly 
much more frequent in women than men, the proportion, according to 
Janet, being about three to one. 

Age . — The disorder is essentially one arising in early life, the great 
majority of cases being fairly well established before the age of 20. But 
it is not unusual to meet with cases in which the symptoms become 
obvious only in the later years of life. Even in such instances, however, 
the life history will almost invariably reveal evidences of over-scnipu- 
lousness and rumination as more or less characteristic traits of the in- 
dividual’s make-up. Age seems therefore only to be of importanee 
because of the varying degrees of difficulty in social adjustment which 
come with development and advancing years. The period of puberty 
with its enormous demands for adjustment because of the wealth of 
new, inherent cravings, peculiar to sex development, soon followed by 
the added responsibilities belonging to the adult and the necessity for 
emancipation from home and parental control, must act as an extremely 
efficient test of the capacity for social adjustment possessed, either as 
the result of inheritance or of training, by any individual. It is there- 
fore not surprising that it is at this stage of development, especially, 
that poorly equipped persons show^ in unmistakable form their inability 
adequately to meet the demands made upon them. Such deficiency in 
equipment is often spoken of as constitutional, although it must not be 
forgotten that the quality of the education received is a factor to be 
considered as well as the quality of the tissues which the individual has 
inherited. The period of adolescence is the one in which all such dis 
orders, including hysteria, dementia pwecox and psychasthenia, tend 
especially to develop, not because they are inherent to the chronological 
age, but because it is at this time the first real adjustments to life and 
individualization must be accomplished. 

Heredity , — That heredity is a most potent factor in the development 
of psychasthenia is asserted by all writers, insanity, psychasthenia, 
alcoholism or neuroses being present in the family history of at least 
90, per cent, of the cases. According to Pitres and Regis this hereditary 
tare was of similar kind to that of the patient in 39 per cent,, ^vhile 
Janet found such relationship in 28 per cent. Tuberculosis, sypbiJi® 
and chronic arthritic diseases have been quite frequent in the parents. 
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Tjj , (* instances there seems to be a relation between the development 

p- ,‘hasthenia and advanced age of the parents at the time of concep- 
tioii. According to Sonkhanoff transmission is more frequent from 
iiiotli'i’ to son and from father to daughter than to the offspring of 
the ^ affected parent. 

],i til is connection it is worthy of note that many of the earlier 
authors laid, great stress upon the frequency of the so-called physical 
sti'^nMta of degeneracy. That some psychasthenic individuals do show 
an unusually large number of such abnormalities is certainly true; but 
nia?iy of them, probably the majority, are well formed and show no 
{freater proportion of stigmata than do normal persons. This conclusion 
was reached by Pitres and B4gis after an exhaustive study of this feature 
of the subject and was concurred' in by Janet. 

The influence of heredity in causing such a disorder, especially where 
the inheritance is like in kind, is rendered more difficult of determination 
by the fact that the children of a psychasthenic person are also very 
lial)lc to be trained to indecision and procrastination as the result of 
association and example. Yet, even so, the existence of some special 
defect seems to be suggested by the fact that children, apparently (piite 
healthy, may grow up in the same family with a psychasthenic child. 

Personality . — It is becoming customary to ascribe to the personality 
of the individual, that is to say the manner of reacting to situations 
which he develops, and which are therefore characteristic of him as an 
individual, an important role in the predisposition to functional dis- 
order. But, in reality, if such di^rder is truly constitutional, as defined 
ihove, it is obvious that the disorder itself is nothing but an extreme 
expression of the mode of meeting difficult situations or, in other words, 
the personality of the patient. To describe the personality is therefore 
to outline the kinds of reaction which, if carried to their logical conclu- 
sion, become the ‘‘symptoms’’ of the developed disorder. Nevertheless, 
if prevention of such developments by appropriate treatment is to be 
attempted, it is essential to outline clearly the slighter and earlier char- 
acteristics of the behavior which is liable to evolve in this manner. With 
this understanding of the true relationship between personality and the 
constitutional types of functional nervous and psychic disorder, we may 
dev()t(i some space to describing the personality of the individual liable, 
under sufficient stress, to becoiie psychasthenic. 

Tlie usual history which one obtains describes these persons as of 
especially sweet and gentle disposition. As children they were alwajrs 
well behaved, docile and never caused a moment’s trouble. Such a child 
is not normal ; mischief and the frank expression of feelings and emotions 
arc natural attributes of childhood. The real reasons which lie back 
of tlu* failure to cause trouble are the identical factors which make up 
the psychasthenic reaction. Such persons are extremely timid and self- 
conscious, find the utmost difficulty in reaching decisions, and will suffer 
g^cat personal inconvenience rather than struggle to alter the conditions. 
Change and action are abhorrent with the consequence that there is a 
marked tendency to extreme precision and exactitude. Bveiy thing must 
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be kept exactly in the same place and all things and acts must be ar. 
ranged in some definite and more or less unchanging order. 

The need to reach any decision is a matter of great difficulty and 
these persons hesitate, ask advice as to the value of which, when 
they are unable to decide ; they adopt any course which holds out a hope 
of postponing action. Their acts are hesitant and liable to be ineom- 
plete and they tend to worry whether it would not have bpen bettor to 
have done something else. In consequence they are often clumsy and 
maladroit. They show marked bashfulness and difficulty in appearing 
in public or meeting strangers, will stay silently by themselves and avoid 
BO far as possible all occasion for active interference. They are easily 
led and klways subordinate. 

Their interests show the same tendency to keep away from contact 
with situations calling for definite decisions and they delight in the 
vague and the abstract. As Janet says they adore poetry, philosophy 
and religion; ‘‘they live in the future and above all in the past rather 
than the present.’’ Correspondingly they are incapable of deep emotion, 
the general trend of mood being a quiet melancholy with marked timid- 
ity. They react to demands for decision by becoming restless, agitated 
and fearful. They form no real friendships though they may be toler- 
ated by many acquaintances. 

Intelligence and clear grasp of the situations in which they find 
ihemselves are usually above the average. They do well in school studies, 
especially the more philosophic subjects, and since they prefer to read 
and study, rather than to take part in active 'games and amusements, 
it is often alleged that they work too hard and that this is the cause for 
the breakdown which appears later. 

The principal characteristics are thus mainly negative and the dom- 
inant feature in the whole picture is one of indecision and doubt 
(aboulia) with avoidance of positive action. 

Exciting Causes. — In very many cases it is difficult to determine 
any one factor which seems to have acted as the precipitating eauso. 
Every demand for the assumption of fresh responsibility brings witli it 
an increasing liability that the indecision will become so manifest that 
a continuation of active participation in life is much interfered with or 
is no longer possible. 

The actual breakdown, that is to say the moment when friends or 
relatives first realize that there is something definitely wrong, usually 
comes at some moment when the patient is finally obliged to make some 
more or less important decision, be this to select some means of earning 
a livelihood, to leave the parental roof or to get married. The patient 
may have allowed himself to drift into an engagement because this was 
easier than to say “no” and required at the time no definite action, 
but the moment for active decision and participation must inevitably 
follow sooner or later. 

Occasionally the precipitating factor appears to be an emotional 
shock, a horrible accident witnessed, a disappointment in love, the loss 
of a husband, etc. In such cases the disorder may appear to develop 
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gli. t suddenly but even then it is rare that there has not been more 
ss well marked evidence of a j^ychasthenic personality throughout 
life. 

Symptomatology. — Clinical History. — ^From what has already been 
sai l it will be appreciated that the onset is, most usually, extremely 
in^i tious and it is very difficult, if not impossible, to give a date when 
tii(‘ malady can be said to have begun. In rare cases it is more abrupt 
an<l in.stances of sudden onset at the moment of some emotional shock 
been recorded. The symptoms are so very largely subjective that 
tlio\ may be in existence for a long time without being made known 
to others. The indecision and hesitation which are so characteristic of 
the patient also tend to prevent him from avowing the existence of 
symptoms, distressing as they may be, until they can no longer be con- 
cealed because of the effect they produce upon conduct. These patients, 
as a rule highly intelligent and discerning, also most often have full 
insight into the subjective nature and more or less absurdity of their 
difKeiilties with the consequence that they are ashamed of them and 
fear to arouse ridicule and public attention. This also tends to keep 
back the final avowal and open display of the fears and doubts with 
\vhi(!h they are tortured. 

Once recognized there is a tendency for the difficulties and nimina- 
tion to become progressively worse in the sense that they interfere more 
and more with the ability of the patient to continue in his field of work. 
Exacerbations, amounting to veritable crises, upon tlie occasion of un- 
usual demands and remissions vfhen events go more smoothly and evenly 
are very frequent as in other forms of functional disorder. There is, 
however, a marked tendency for the preservation of the symptoms in the 
same form even though the disorder continue for many years. The 
laanner of spread is rather in the direction of the development of wider 
associations so that the particular difficulties in thought, feeling and 
action which make up the disorder are brought to consciousness by more 
and more of the events and situations of life. 

iiuhjective Symptoms . — The manifestations of psychasthenia are 
essentially mental and hence we shall look for them especially in the 
realms of thought, feeling and action. Janet has given a most accurate 
and detailed account of the^e phenomena, based upon the study of a 
large number of cases, upon which it is impossible to improve. We 
shall therefore follow, more or less closely, the outline which he has 
given without, however, detailing the elaborate classification he has 
employed. It must be borne in mind, in reading this description, that, 
wiiile the disturbance in some one of the three spheres of mental opera- 
tion may seem to be most prominent in any given case, there is no real 
separation between them and all are inevitably more or less involved. 

C ertain features present in all manifestations stand out with especial 
prominence. In every instance it concerns an obsession, that is to say 
tl'c obtrusion into consciousness of thoughts, feelings or tendencies to 
on which appear to be more or less foreign to the general stream 
of Mjought and action and strange to the setting in which they arise. 



314 FSyCHJLSTHEOTA 

They are felt and deecribed by the patient as uninvited and unwe ' ome 
guests, injected, as it were, from the outside, unpleasant and yet abso. 
lutely compelling in their demands for attention. They seem io 
unescapable and unending, a continual mulling over and over which con. 
stitutes a veritable mental rumination. 

Obsessive ideas (les obsessions, Zwangsvorstellungen) are groupid by 
Janet into five classes according as they seem to relate to topics ol (i) 
sacrilege, (2) crime, (3) personal inadequacy, (4) bodily deformity, 
(5) hypochondria. The distinction between these classes is not, by any 
means, always clear and the same patient may have obsessions belojiging 
in several or all groups. Illustrations of the character of these ideas 
from the author’s cases may be cited as follows: (1) the recurrence of 
ideas of the male genitalia whenever anything relative to religious ob- 
servance was brought into consciousness, going to confession, talking to 
a priest, a picture of the Madonna and Child, a crucifix or the mere 
thought of them aroused in any way. (2) The idea of her husband 
murdered by herself whenever she saw a knife or any sharp implement 
or even any object resembling in shape such a weapon. (3) The thought 
“I am almost an idiot,” have no comprehension, I am useless and 
unfit to live.” In this same category Janet also includes two very 
striking types of obsession which have been the subject of much discus- 
sion. The first of these concerns ideas of loss of personal identity 
(depersonnalisation) in which the individual seems to be not himself; he 
acts, as it were, without volition and feels as if he were merely an on- 
looker. The second contains the idea that everything which happens 
is familiar and must have occurred before (deja vu). (4) Thoughts of 
grotesqueness in appearance as the result of excessive hair on the face, 
being too fat, blushing so readily, of great clumsiness in action. (5) 
Ideas of sudden death, of tuberculosis, heart disease, cancer, of being 
infected with syphilis and hence a menace to others, etc. 

All these ideas are accompanied by depression and apprehension and 
many by a strong impulse to action in accord with the obsession which, 
however, never follows if it be at all dangerous. The patient outwardly 
may give little or no sign of the distress he is experiencing or may show 
a restless agitation w^hich at times may be ^most frenzied. 

Closely akin to these obsessive ideas are a group of doubts and hesi- 
tations (les agitations mentales, les manies mcntales, ruminaiion men- 
tale) which may be purely thoughts or be accompanied by ruminative 
acts. Like the obsessive ideas and other manifestations, their absurdity 
is acknowledged by the patient, but he feels obliged to continue them 
monotonously often for hours at a time. Thus a patient of the writer’s 
spent hours and days continually dressing and undressing. Whenever 
she sat down at a table she was obliged to get up and sit down again 
many times. These acts had to be repeated an odd number of times 
and she kept careful count of them. Another feels compelled to repeat 
over and over various conversations she has had during the day, cr as 
she ‘puts it, “What 1 see, I see again, what I hear, I rave.” Things which 
have been done on a certain day in the week must be done agaiji or 
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V day of the week or month, else ^‘something terrible** will hap- 
»(.!, Tlie fear of dirt may lead to innumerable repetitions of sweeping or 
wasilH The flagstones in the pavement must be counted and every 
fifth . IK' avoided, etc. 

S..tnotiraes the ruminations are related to visceral activities, espe- 
ciall> Hie stomach, and repeated vomiting or efforts to vomit, because of 
the fear that the food was indigestible, will cause flatulence, etc., are 
very frequent. The bladder functions may be similarly interfered with 
aiui masturbation may be practiced incessantly. 

Obsessions in the realm of feeling (les agitations forcees emotixm- 
(lies) may be either general and diffuse or more specific (systematisecs) , 
In the former case there is a general state of apprehensive anxiety, a 
feeling of impending danger or disaster, always more or less present 
but varying in intensity from time to time. The latter are usually 
termed phobias and considerable ingenuity has been exercised by various 
authors in devising special titles to cover particular varieties of fear. 
Janet groups them into four categories: (1) fears of the patient's body 
which include many of the fears belonging to the obsessive ideas referred 
to above; (2) fears of outside objects: dangerous articles, contamination 
iinysophobia), of individuals, animals, etc.; (3) fears of physical or 
social situations: lightning (astraphobia), places (topophobia, agora- 
piiobia, claustrophobia), fears of blushing (erythrophobia), of society 
(anthropophobia), etc.; (4) fears of particular ideas: religious or moral 
thoughts, fears of fears (pliobophobia), fears of death and of disease 
(pathophobia, syphilophobia, etc.)!. 

Obsessions in the sphere of action {les agitations forcees matrices, 
Zivangsvorgdnge) represent activities which the patient feels obliged 
to (farry out in spite of himself. Like the emotional disturbances they 
may be cither specific in the form of tics or more general and diffuse 
when they constitute a general agitation. 

Tics are sudden and abrupt movements which may involve the 
muscles of the face, eyelids, mouth, tongue, pharynx, trunk or limbs. 
Hiey occur spontaneously and without relation to the situation at the 
moment. They originate in a definite act, responsive to a more or less 
otiequate demand for reaction but, for some reason, to be discussed 
Jailer, are repeated without cause and gradually lose their completeness 
and b(*(*ome simplified, by the omission of certain stages of the act, to 
muscular contractions which in appearance are quite purposeless and 
very often odd and grotesque. Thus, for example, the movement of 
'leariiig the throat, due at first to inflammation and dryness of the 
throat, if for any reason it become an obsession after the throat has re- 
covered, may degenerate into a mere movement of the palate and ex- 
piratory muscles resulting in a clicking noise. Ties therefore accomplish 
iiothiu^ either good or ill. Many of them represent only the remnants 

tli»' ruminations which we have already considered. 

addition to the tics resulting in movement, IMeige and Feindel 
paint out that there are tics in which the muscular contractions are tonic 
and in the adoption of some attitude of body. Thus, while walk- 
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ing, the patient may suddenly stop with one foot raised and body 
for a brief period every few steps. 

In the diffuse type of agitation, the patient gradually works himself 
up into a state of restless activity, repeating monotonously certain mov<., 
ments such as walking, weeping, striking himself with his hands, uttering 
inarticulate cries like some animal, etc. Sometimes these crises of agita- 
tion show almost a choreiform character of muscular contraction and 
such have been described as “electric chorea. 

Emphasis has been laid upon the fact that the patient does not 
actually lose touch with reality and is aware of the subjective nature 
and absurdity of the obsession. Occasionally, however, it almost seems 
as if there may be, for a time, a real loss of orientation and the obsessiw 
ideas thus become hallucinations. There has been considerable discus- 
sion upon this point and the general consensus of opinion is that there 
is never any true objectification of the ideas such as occurs in hallu- 
cinosis. A patient of the author’s, who experienced the impulse to utter 
obscene words to persons for whom she had the deepest respect, ex- 
pressed the thought that the devil was controlling her. This she usually 
admitted to be merely a thought, but in some crises of agitation she 
asserted emphatically that the devil was standing behind her and that 
she could hear his voice. Even then she did not convince one that she 
meant he was objectively present. 

Similarly, in regard to the impulses to action belonging to obsessive 
ideas, assertions have been made that the acts are never carried out. 
Entirely harmless parts of them may be performed but, except by acci- 
dent, suicide, homicide, theft, etc., are never consummated. The patient 
referred to above was heard occasionally to say “I love you” or to cum 
or use obscene language, sotto voce, but only under conditions in whieh 
this would not be observed by any one but the physician. None of her 
friends or associates ever heard any such utterance. Janet also describes 
an interesting example of a patient who had an impulse to steal silver, 
etc., when out to dinner, and who was usually accompanied on such 
occasions by a valet whose duty it was to return these articles. When 
this attendant was not present he never stole, although the impulse to do 
so was present. 

Another feature which especially needs emphasis is the satisfaction 
which the patient apparently secures from the performance of the 
ruminative acts and obsessions. Tics, for instance, can often he con- 
trolled by voluntary effort, if sufficient demand is made, but will be 
followed by what Patrick has called a veritable orgy of tic movements. 

This seems also to hold true for the other types, including even the 
fears. The patient is distressed not so much by the rumination itself 
as by the interference with other activities and the opinions of other 
people which result. Under home or habitual surroundings the mani- 
festations are therefore very much more marked than when in the pres- 
ence of strangers and in unusual situations. 

Since depressive emotions and inability to decide play such a lar^ 
part in the picture it is not surj)rising that at times there may be added 
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of the symptoms already described under neurasthenia. The mode 
of or iL'iii, however, is essentially different. In the psychasthenic they 
! t orn the obsessions and are not the direct outcome of the state of 
emou^ ri caused by an intolerable situation. 

S> .rual Disturbances, — The frequent interference with sex functions 
bus noted by many authors and deserves special mention for the 
reason that this association has led to the effort upon the part of Freud 
and his followers to establish that irregularities in sex life are the source 
of th(‘ condition. 

As might be expected from a study of the essential features of doubt 
and hesitation, of failure to reach conclusions and generally to procras- 
tiiiatc, the sexual life tends to show difficulties and ruminations abso- 
lut(‘ly in keeping with the other manifestations. Fears as to potency, 
tlio consequences of early masturbation, or of bodily deformity or in- 
adeciuacy, obsessions relating to chance, childhood or later experiences 
iu connection with sexual activity, doubts as to the consequences and 
their advisability,* phobias concerning the possibility of previous ven- 
ereal infection, etc., all must have a profound effect upon the sexual 
life. Impotence, incomplete erection, delayed or premature ejaculation, 
masturbation and even various forms of perversion all occur but should 
be regarded as symptoms rather than causes. 

Physical Findings. — The psychasthenic individual presents no evi- 
dences of organ disease. Physical findings therefore are not part of 
the picture. As a secondary result of some of the manifestations ema- 
ciation and semi-starvation, due to fears of the food, ideas of poison, 
rinniiiative vomiting, etc., may result. Calluses, loss of hair, etc., may 
be developed as the result of obsessive movements and the patient may 
l»eeoinc actually exhausted by the prolonged repetition of compulsive 
acts. 

Tlie nervous system is characteristically free from evidence of disease. 
Anesthesia does not occur. The tendon jerks may be very brisk, but 
there is no clonus. Gastric, intestinal, renal and cardiac functions are 
unaltered except in so far as they are part of the emotional state. 

Diagnosis. — The diagnosis of psyehastbenia rests upon the existence 
ef a mental disturbance characterized by the features of doubt, hesita- 
tion, obsession and rumination without loss of a full appreciation of 
the subjective nature of the disturbance. 

The chief conditions from which this disorder must be distinguished 
hence, the insanities. The manifestations throughout are so defi- 
ihtely mental that there can rarely be any difficulty in differentiating 
>t from organic nervous disease, A word of warning is necessary in this 
respeet, however, for psychasthenic personalities are subject to diseases 
just as are more adjustable types and the manifestations of psychas- 
iriay well become obvious, be avowed or be exaggerated under the 
str(‘ss of illness. 


1 be differentiation from other psychoneuroses is usually not difficult. 
The ‘s\ inptoms of hysteria are essentially disturbances in body function ; 
file 1 ysteric and the psychasthenic personalities have already been de- 
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geribed and show a striking divergence. The psychasthenic is al o ab. 
sorbed in his disorder, while the hysteric tends to forget and dis) 
it. A comparison with neurasthenia has already been made. 

Among the insanities especial reference must be made to ajritated 
depressions, dementia pnecox and some forms of paranoic reaction, 
agitated depression, especially that appearing in the climacteric jjeriod 
but also in younger individuals, there is marked anxiety with a iiioiiot, 
onous repetition of painful thoughts, self-accusations and ideas of nega. 
tion. But, here, one is impressed with the finality and completcTicss o{ 
the conclusions, the tendency to decisive action (e.g., suicide) and the 
dominance of the depression. The patient is convinced of the truth 
of his beliefs and does not realize their inappropriateness under the cir- 
cumstances nor does he even grasp the real situation. 

In dementia praecox and some paranoic conditions we also meet with 
strange and odd thoughts (autochthonous ideas), impulses to action 
which seem to come from without the patient ^s own self (pseudospon- 
taneous acts), oddities and mannerisms, tics and persistent mulling over 
some circle of ideas which may bear a superficial resemblance to those 
of psychasthenia. But here again the real test lies in the actual dis- 
orientation which is present in the fomer. There is a tendency to real 
objectification of the thoughts and acts. In the dementia prseeox in- 
dividual there is rarely lacking some evidence of real diminution of 
interest in the world and associations which sooner or later tends to 
involve even the dissociations themselves. The paranoic individual has 
a strong tendency to decisive action which is quite foreign to the 
psychasthenic. 

The importance of making these distinctions cannot be overempha- 
sized, as failure to do so may result in disastrous consequences. Suicide, 
homicide and self-mutilation may occur in the insanities, but are un- 
known, except by accident, among psychasthenics. 

Complications and Sequelae. — The possibility of starvation and ex- 
haustion have already been sufficiently indicated. They are not by any 
means frequent. The possibility of psychasthenia developing into an 
insanity has been given serious consideration by some authors hut, if 
this ever occurs, apart from the concomitance of organic nervous disease 
such as syphilis, it is certainly extremely rare. 

Treatment. — Prophyljlxis. — The prophylaxis of psychasthenia may 
be considered under two heads : (1) the prevention of the birth of persons 
of this type and (2) the education and protection of children presenting 
evidences of a liability to such development. The problem of eugenics 
as applied to man is one which has many bearings and is so complex that 
it is impossible to discuss it here. While it is relatively simple to decide 
upon the particular qualities desirable in cattle, horses or other animals 
and to establish standards in breeding to secure the desired results, it 
is quite another matter for man, and an absolute standard and general 
equality, assumed in our constitution, is probably not even seriousl.) 
desired. Some day it may be possible to establish, with reasonable as- 
surance, that certain traits of ^behavior should prohibit procreation 
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to t -oree their observance. For the present we can do little but reoom- 
certain ebvions precantions, many of which largely take care of 
iji< ( Ives. Thus the insane and the more serious cases of feeble-minded- 
segregated or, in some instances, rendered incapable of reproduc- 
ii<„i lUit defectives are constantly being recruited as the result of the 
<>N<iirirt‘ration in the offspi;ing. of characteristics in parents which have 
I' icd to social difficulty. This is especially true among psychas- 
jht.jiii's and it is also true that among the offspring of such parentage 
may l>c found genius and uniisual ability. 

Tlio best advice that can be given at the present time, therefore, 
sccnis to be against the mating of individuals in whom, or in whose 
families, psychasthenic traits or definite insanity are present. Unfortu- 
iiatcly, this is often rendered difficult of achievement for the reason that 
such persons not infrequently are especially attractive to one another. 

The education and protection of children presenting psychasthenic 
possibilities offers a much more hopeful field for prophylaxis. The 
traits indicative of this danger have already been outlined and a real 
psychiatric study (by which is not meant merely a psychometric exami- 
nation) of school children, when generally carried out, offers a possibility 
of their detection. Once recognized, the next problem concerns the 
im>asnres to be adopted. Here will have to be decided the advisability of 
removing the child from the mal-education in the home which will come 
from the examples of indecision and rumination in the affected parent 
or parents. Such measures may be very difficult to enforce and yet may 
be really vital. Segregation of the child among others similarly pre- 
disposed is for the same reasons unwise. The training that is needed 
is especially that of social association and practical activity. Group 
piines and the development of such natural interests and aptitudes as 
the child possesses along lines of practical application are especially 
important. Especially careful instruction, given at the proper time and 
in the proper way, with regard to sex hygiene, a rational view of the 
true meaning and entire propriety of sex instincts, desires and happen- 
ings, the avoidance of suggestions which would encourage false modesty 
or prudery and the means of adequately meeting the demands of sex 
by directing the energies belonging to these functions into productive 
activity, artistic or practical or active games, must be paramount con- 
siderations. 

It is not possible to say how much can he accomplished by these 
educational measures, undertaken at an early age, but it may be expected 
tluii they will fail to do more than ameliorate conditions in those in- 
dividuals with severe degrees of constitutional deficiency, and it may be 
nccM ssary in addition to prepare the child and the environment for a 
of life in which responsibility and demands for active participa- 
tion are more or less restricted. Many of these people are highly intcl- 
^ipcMt and, since their interests are especially philosophic, it may be 
dill; ult to induce them to prepare themselves for a life work which is 
PJe ^ical and not too responsible. It is therefore important to begin 
attempt early and to train systematically. It is always possible to 
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permit tlie adoption of higher aims as these seem possiUe, but aot 
easy to relinquish them and consent to life on a lower plane. 

Treatment op the Developed Disorder. — In the treatment >f the 
developed disorder it must be borne in mind that there is more or 
constitutional deficiency. This it may be impossible to remedy even 
though particular symptoms may be successfully relieved. It is neeejj. 
sary therefore to consider the treatment of symptoms as well as the 
measures to be adopted in enabling the individual to live socially in spjtg 
of his handicap. "" 

As a rule the patient first comes to the physician only when the dis- 
order has become so obvious and so severe that he is more or less com- 
pletely incapacitated for active participation in life. At this time it is 
not infrequent to find the suffering and distress so acute and disturbing 
that it is impossible to undertake any detailed investigation of the mean- 
ing of the various obsessions which can alone offer any real hope for 
their relief. At such time efforts must be directed towards tiding over 
the acute upset and awaiting a calmer period. For this purpose re- 
moval from the home and isolation from friends and relatives may be 
absolutely necessary. In addition sedative measures, such as neutral 
packs or prolonged baths and gentle massage, may be required. At 
times even drugs may be used and Janet recommends especially the use 
of bromids. As a rule a few days will suffice to bring about a subsi- 
dence of the acute agitation and it will be possible to enter upon a more 
definite plan of treatment. Where the acute manifestations of agitation 
do not exist this can be started at once. 

The first step concerns the establishment of confidential relations 
between patient and physician and it is especially important, as Janet 
emphasizes, for the latter to show no evidence of doubt as to diagnosis 
These patients often express the belief that no one understands the 
trouble from which they are suffering, that they are very unusual cases, 
no one ever sufferwl in this way before. It is usually easy to arrive at a 
diagnosis in a very few minutes, though a detailed examination for pos- 
sible organic disease should never be omitted, and the physician can 
readily convince the patient that his case is not unusual by a few ques- 
tions concerning symptoms as yet not described which experience tells 
him are likely to be present. In all subsequent dealings with the patient 
there must be no hesitation; everything must be met with calm assur- 
ance and the expression of perfect competence to meet any symptoms 
which may be declared. 

The patient must be permitted and encouraged to give a detailed 
account of his obsessions and other symptoms with the object of securing 
a complete account as soon as possible and thus avoiding the necessity 
for constantly reverting to them. When this has been accomplished 
there comes the very important question of deciding whether an eifort 
should be made to analyze the symptoms with the object of discovering 
their exact origin or whether it is better to avoid stirring up old aod 
painful memories and merely endeavor to teach the patient to li'^' 
the present. The answer to this question is not always easy to give and 
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jj, t be realised that an unsuccessful attempt at analysis may leave 
ttient worse than he was before. The factors to be considered 
are degree of constitutional defect, the age of the patient and the 
^ and duration of the symptoms. The more simple cases, that is 
to sav those with but few obsessions, the younger individuals and those 
In ;viiom the duration is not too great, offer the best prospects for suc- 
cessful treatment by analysis. 

Analytical studies should not be lightly undertaken but, once started, 
it is especially important, yet often difficult, to know when to stop. 
The author prefers to do as little as possible and, once a definite conflict 
between instinctive and social self has been discovered which adequately 
explains the obsession, to avoid searching further for details and specific 
eaiises. 

The method pursued in endeavoring to bring to light the ''forgotten'' 
episcKles relating to the origin of obsessions varies with different physi- 
cians. Some use frank hypnosis which is, however, especially difficult to 
induce as the result of the indecision and doubt with failure to fully 
cooperate which are characteristic of the psychasthenic. Others use 
hypnoidal measures in which the situation is planned to impress the 
patient by semi-darkness, closed eyes, reclining posture, distraction of 
attention, etc. These will often serve materially to shorten the procedure 
and may be used. Personally the writer prefers to employ a purely 
conversational method, merely encouraging the patient by occasional 
questions and remarks to confide his thoughts freely. He is asked to 
speak out any thoughts which n^ay arise in consciousness in association 
with the obsessive thought, feeling or act which is being studied. These 
thoughts must be pieced together and search made into any incidents 
thus brought up which may seem to have a bearing upon the actual 
evolution. The more closely the real conflicts are touched upon, the 
more evidence of feeling the patient will show and the more resistance 
will be encountered in obtaining a faithful relation of the incidents. 

The bringing into consciousness of the forgotten incidents, or the 
realization of the conflict for which the symptom stands as a symbol,* 
is usually accompanied by a very decided feeling of relief and may, in 
the most simple cases, result in complete recovery. But far more often 
it sen- os only as a means of .establishing for the patient a realization 
of the symbolic nature of the trouble, upon which may be built a con- 
structive plan for meeting difficulties in the future. This means very 
often education in the physiologic nature of instinctive desires and 
feelings, similar to that advocated as a prophylactic measure. Upon 
this basis also it becomes possible to plan the future mode of life of 
the ])atient in such a way as to secure his cooperation. If he recognizes 
ftud understands his deficiencies or handicaps he is more liable to be 
willing to modify his life so as to avoid responsibilities and situations 
h may prove too great, and he has also a foundation for the estab- 
lishiinnit of modes of more directly facing situations in the future. 

he selection of a suitable mode of Me, with the educational meas- 

* ' under Patholoffy. 
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iires advocated, constitutes one of the most important points hi the 
treatment directed towards meeting the constitutional dedciency ^^hieh 
is present. It is not a matter which can be settled in a short time and 
toay require prolonged effort and repeated trial and encouragemeiu }){». 
fore a reasonable degree of comfort and success can be secured. This 
may extend over several years. At times it may even be necessary to 
retain the patient permanently upder a parental type of control ia 
which practically no responsibility is allowed. 

As an extremely valuable adjunct to the educational treatment, ref. 
crence should be made to the possibilities afforded by occupational 
therapy. This means training in steady application to some practical 
task which can be selected with due consideration for the natural in. 
terests and aptitudes of the patient and can be varied by alternations 
with amusements, games or different kinds of occupation. Through this 
means it may also be possible to determine more accurately the par- 
ticular kinds of employment most suitable, the degree of attention of 
which the patient is capable and to establish hobbies which will afford 
an outlet for the instinctive needs of the patient in the midst of a more 
routine and monotonous employment. ‘ 

But little has been said so far with regard to general hygiene and 
the care of the many disturbances in body function which may be so 
distressing. If it is deemed wise 'to undertake the analysis of these 
symptoms, which are symbols just like the other forms of obsession, very 
considerable relief may be secured. But if not, one must deal with them 
by assurance and quiet insistence upon the observation of general 
hygiene rules. Not infrequently these patients are much emaciated and 
they may he semi-starved. A prolonged period of rest and over-feeding 
similar to that recommended for neurasthenics is then indicated. In- 
somnia and general restlessness may occasionally demand attention and 
in severe cases may necessitate the use of hromid, but this should be 
avoided if possible and every effort made to correct the mental attitude 
which is responsible for the lack of sleep. Habit-forming drugs should 
be absolutely excluded and alcohol should never be used, although it 
often affords a very striking relief which is, however, quite temporar}-. 

^ Prognosis. — The outlook for complete restoration to unrestricted 
social relationship is far from good. Improvements or, as they may be 
called, remissions are relatively frequent, but relapses, often with more 
serious degree of incapacity, are quite frequent. But while this gent ral 
statement of the situation has some value, it cannot be applied (juite 
indiscriminately to any individual case. There are many examples of 
disorder of this type which are quite favorable as regards recovery and 
it is therefore important to consider those features which seem to be of 
importance in determining the outcome. 

First ,among these should be placed the inflXienee of heredity or, in 
other words, the degree of constitutional deficiency present. The iriost 
unfavorable type of inheritance is certainly that of like kind. In es- 
timating the presence of like inheritance, attention must be paid to the 
existence of psychasthenoid traits which may not have been sufficieutly 
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gcve ^ ’ to lead, or which because of the absence of serious difficulties to 
Ije I’d have not led, to an actual breakdown. Many such people are 
as merely “nervous.** Often they have been simply negative 
I‘]ia I alters, somewhat over-scrupulous, inefficient, timid, retiring and 
hiw'i sled largely in the abstract. Pronounced insanities, especially the 
priecox and paranoic types, are also of serious import. In close 
rolation to this same question stands that of the age of onset. For, ob- 
viou.'ily, the greater the deficiency of endowment with energy, the greater 
tlie liability to break down under the lesser strains of the earlier and 
more sheltered years of life. 

Another factor which has a similar bearing, but which is not so easy 
to determine, is the severity of the conditions of difficulty which brought 
about the breakdown. The outlook for recovery in persons who suc- 
ciiiuhed only under severe difficulty is far better than in those who have 
been unable to face the conflict between ordinary biologic needs and 
desires and social restriction which we must all inevitably face. It 
should also be obvious that the more impossible it is for the individual 
to adjust to the simpler difficulties of life, the wider will be the evidences 
of such deficiency. Hence the more widespread and varied the obsessions 
and their associations, the worse the prognosis. 

Psychasthenic reactions which have been practiced frequently and 
over long periods also tend to become more and more settled habits with 
the consequence that the chances of recovery become reduced with the 
prolongation of the disorder, t 

The prognosis as regards life is essentially good and sufficient consid- 
eration has already been given to the dangers from impulsive acts and 
complications. The possibility of the development of the disorder into a 
true insanity, in the sense that the patient loses his grasp of the real facts 
and confuses his obsessions with realities, is practically negligible al- 
though there have been dissenting opinions. Nevertheless, a very small 
niinority of the severe types of this disorder do require permanent isola- 
tion from society, because they are utterly unable to provide, or even care, 
for themselves and by their crises of agitation and ruminative acts may 
seriously disturb and interfere with others. At times the only available 
place for such isolation is the hospital for the insane. Here they also 
are often better understood and more tactfully met and considered so 
that, mi.serable as the condition of these unfortunates is, they may be 
less unhappy in such an environment with its relative freedom from 
responsibility and social demand than in their homes. Such a termina- 
tion is rare and the adoption of this plan of treatment must be con- 
sidered absolutely as a last resort. 

Pathology. — ^Psychasthenia presents no known morbid anatomy. 
Hu‘ pathogenesis is extremely vague and indefinite. The facts of hered- 
ity and age of onset do, however, tend to suggest the existence of some 
deficiencies in structure, the nature of which is quite unknown. Janet 
hi analyzing his most admirable exposition of the facts of the disorder 
coin.'s to the conclusion that the essence of it consists in a prolonged 
‘Icn' ering of psychic tension** with defective grasp of reality. He also 
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points out that various means which stimulate cerebral activity will 
result in considerable amelioration of symptoms, unfortunately only tem- 
porary. Thus alcohol, febrile intoxications, abiwrption of attention and 
sthenic emotion will all produce this effect. 

These considerations, accurate as they are, offer, however, no real 
explanation for the lowering of tension, although he suggests that anv 
condition which results in enf eeblement of the organism, such as discaite 
fatigue and depressive emotion, may precipitate the disorder. This sim- 
ply leads us back to the conception of some deficiency in structure, often 
inherited, but possibly emphasized by damage suffered during life at any 
time after fertilization of the ovum. Unsatisfactory as this conclusion 
is, it is impossible at present to be more precise. 

But the situation is different with regard to the symptoms of the 
disorder. The mechanism of their development, granted the initial de- 
ficiency in vigor of action, is far more readily intelligible. The various 
symptoms are nothing but symbols substituted for the real facts of situ- 
ations in which the individual has been unable to reach a satisfactory 
conclusion. To avoid the difficulties, the real facts are “forgotten” and 
some more or less accidental association is adopted in consciousness in 
their place and becomes endowed with the attention qualities whi(di 
belonged to the original situation. 

Donley has given some excellent illustrations of obsessions of quite 
simple type and of restricted extent, in which this mechanism of sub- 
stitution is well shown. Thus he quotes the case of a man who, without 
other manifestations, had been for fourteen years absolutely unable to 
get upon a street car bearing an odd number. Under hypnosis it was 
learned that the difficulty dated from an occasion upon which he saw 
a child struck and injured by a street ear. He happened to notice that 
the car bore the number 213. In the future a ear bearing an odd numbor 
re-arouses the affect of fear and horror but the actual incident has been 
forgotten or dissociated. The generic “odd number” has even been 
substituted for the more specific 13 which is too closely associated witli 
the actual incidents of the situation. 

A much more complex illustration is afforded by a case of the 
author’s in which, among iiumemus other obsessions and fears, there was 
a constantly recurring mental rumination evidenced by innumerable 
repetitions of the acts of dressing and undressing, often kept up inees- 
santly for hours at a time. From the patient it was learned, after pro- 
longed study without hypnosis, that the beginning of this symptom 
dated from an experience of girlhood. At a vaudeville show she wit- 
nessed the performance of a professional hypnotist whom she described 
as a ver'^'^ large man, in white tights. She was deeply shocked by the 
genitalia, produced by the nature of his apparel, hi 
pea ing of performer before the show, a girl friend had enlarged 
^ower possessed by this man, and had said that ii’ he 
IS ed he could fc-renmake you undress and go out naked. Afterwards 
e patient began, symbolically, to submit herself to male domination by 
carrying out a part of the a^t suggested by the girl friend. The true 
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however, was probably never consciously grasped and the 
iruident itself had been ** forgotten,’" only the chance association being 
in the future as a means of expressing desires which the patient 
vas tillable consciously to face. In this case it is easy to see that the 
mini nation is a source of gratification and to understand why the pa- 
tient pereists with it in spite of the discomfort and disability which 

result. 

Tliis type of mechanism is present in all the different manifestations 
whet tier fears, obsessive ideas, acts or tics. All of them express an effort 
to cseaiie from reaching a full grasp of, and definitely deciding, some 
situation of difficulty. These are most often situations demanding that 
the jiatient cease to be a child dependent upon the authoritative direction 
of otiu’rs and assume individual responsibility. Difficult situations are 
tliose in which there is a conflict between individual desires and social 
r(‘stri('tion and to which belong, therefore, strong feelings. The psychas- 
thruic, as we have assumed, is, for some reason, lacking in the ability 
for the decisive reaction which strong feeling implies. When such re- 
ai'tion is called for he sidesteps by forgetting the real facts and adopts 
a symbol instead. It is therefore not surprising that many of the mani- 
foslations must, in ultimate analysis, be referred back to sex feelings, 
f(»r tlu'se are not only of utmost importance in the maintenance of life, 
but arc also the activities which are most severely repressed by social 
niiuirement. That they are not necessarily sexual in origin, however, 
is amply illustrated by the analysis of Donley quoted above and of 
many other writers. • 

The particular form, or content, of the obsession is largely the result 
of accidental association. But it is probable that the principle of over- 
(Ictcnnination suggested by Freud plays a considerable part. According 
to this conception, associations which have more than one point of con- 
tact with the dissociated experience are more likely to be adopted than 
others. Thus, in the illustrations given, there is a very frequent, popular 
belief in the unluckiness of the number 13 which would be an additional 
bond between misfortune and the car number besides the purely acci- 
dental one of this particular car having caused the accident. In th^ 
case of the girl patient, besides the chance remark of the friend, there 
is an obvious association between the ruminative act and the sex experi- 
ence which had been dissociated. This mechanism explains why it is 
fimt identical symbols are often selected, under quite different conditions 
perl laps, by many different persons. 

Historical Summary and Distribution. — Although the titles ** neuras- 
thenia” and “psychasthenia” are of quite recent origin, the former 
jiaving been devised and first used by George M. Beard, of New York, 
in 1808, and the latter by Pierre Janet, of Paris, in 1898, it must not be 
supposed that the conditions included under these names had npt been 
clearly recognized and described long before. Excellent accounts of the 
of functional disorders are given by several authors, notably 
by Arndt and Dombliith. According to the former the earliest effort 
St a real explanation is to be found in a work by Fernel, entitled '*De 
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Abditis Berum published in 1540^ wherein Is deseribed 'ner. 

Tousness’^ arising from “vapors” resulting from retained semen or inen, 
strual blood. 

In 1765 the Scotch physician Bobert Whytt published a book on 
“Disorders Commonly Called Nervous, Hypochondriac and Hysteric,” 
in which he quite clearly outlines neurasthenic and psychasthenic cases 
and even warns against the indiscriminate use of such terms wlien he 
says: “Physicians have bestowed the character of nervous on all those 
disorders whose nature and causes they were ignorant of.” He gives as 
predisposing causes for these disorders: “(1) a too great delicacy and 
sensibility of the whole nervous system ; (2) an uncommon weakness or 
a depraved or unnatural feeling in some of the organs of the body.” 
He further points out that the delicacy and sensibility of the nervous 
system “may be either natural ..... or produced by such diseases, or 
irregularities in living, as weaken the whole body especially the nerves. 
Long or continued fevers, profuse hemorrhages, great fatigue, excessive 
or long continued grief, luxurious living and want of exercise. * ’ These 
opinions are worth quoting for the reason that they cover very exactly 
the views which have since obtained. 

In 1838, Esquirol described many of the disorders grouped here 
under psychasthenia with the title of “monomanie raisonnante. ” Dur- 
ing the early part of the nineteenth century also a number of works ap- 
peared upon “spinal irritation” following traumatism which closely cor- 
responds with what has since been described as spinal neurasthenia. In 
1865, Austin Flint, in “Principles and Practice of Medicine,” devoted 
part of a chapter to “nervous asthenia” as denoting “a morbid condi- 
tion sufficiently common in this country, especially in the larger cities. 
The propriety of considering this a functional affection, and the name, 
have been suggested by my colleague, Prof. Pordyce Barker. As the 
name signifies, debility or prostration, affecting especially the nervous 
system, constitutes the affection.” 

The first real generalization, however, came with the work of Beard: 
“A Practical Treatise on Nervous Exhaustion (Neurasthenia),” pub- 
lished in 1880. In this book, as in many later treatises by other authors, 
no distinction is made between neurasthenia and psychasthenia. Beard, 
who gives full credit to Flint, believed the disorder to be especially an 
American disease but in the later editions acknowledges that it is wide- 
spread over the civilized world. He was especially grateful to Erb, who 
adopted the name “neurasthenia spinalis,” as a substitute for spiuai 
irritation. Gradually Beard’s concept has been accepted and adopted 
throughout the world, though many, especially of the older neurologists, 
protested against its use as a cloak for ignorance, much as Whytt had 
done in 1765. 

Janet used the term “psychasthenia” in “N4vroses et id^es fixes,’ 
published in 1898, and followed this by his epoch-making work “bes 
obsessions et la psychasthenic” in 1903. He includes neurasthenia as a 
special subdivision. 

The widespread extent of these disorders is testified to by the luany 
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j , vaphs in various languages wbieh have appeared since the middle 
f tl, nineteenth century. Unfortunately there has been no general 
upon definitions and these disorders are often included with 
! iii under the general heading of Psychoneuroses. In general it 
inav iK' said that neurasthenia and psychasthenia are common in all 
eomraunities and that while more frequent among brain workers 
and ill large cities, they are not by any means limited to them. Thus 
has found them widely prevalent in a large and strictly rural 
anil ratlier primitive community. 

W(* have at present no means of estimating their frequency, but it 
is certainly very great. Many neurologists have stated that such cases 
make up a large proportion of their practice and there are unquestion- 
ably uiaiiy more in the clientele of the various specialists. 


BIBLIOGRAPHY 

Allbltt. Neurasthenia. Allbutt’s System of medicine, vol. viii, London, 1900. 

Arndt. Die Neurasthenie (Nervenschwache). Leipzig, 1885. 

Ballet. L’Hygiene du neurasthenique. 3rd ed., trans. by P. Campbell Smith, 
Loudon, 1908. 

Blaiu). a practical treatise on nervous exhaustion (neurasthenia), its causes, 
symptoms, sequences, treatment. New York, 1880; 3rd ed., 1894; 4th ed., 
1901. 

American nervousness, its causes and consequences. A supplement 

to Nervous exhaustion (neurasthenia). New York, 1881. 

Sexual neurasthenia (nervous exhaustion). New York, 1884; 4th 

cd., 1895. 

Bei.beze. La neurasthenie rurale. Paris, 1911. 

lh,RNHEiM. Les psychonevroses. Jour. f. Psychol, u. Neurol., 1911, xvii, 317, 

Bi NSW ANGER. Pathologie und Therapie der Neurasthenie. Jena, 1896. 

Boiiciiut. De l’6tat nerveux dans sa forme aigue el chronique ou nervosisme, 
appele nevropathie. Paris, 1850. 

Roiveret. La neurasthenie. Paris, 1891. 

Blmke. Ein objektives Zeichen der nervosen Erschopfung. Monatsschr. f. 
I’sycli. n. Neur., 1913, xxxiv, p. 92. 

Cannon. Bodily changes in pain, hunger, fear, and rage. New York, 1915. 

CRAAiEii. Die Nervositat. Jena, 1906. 

Dejerine and Gauckler. Psychoneuroses and psychotherapy. Trans, by 
Smith E. Jelliffe, 2nd ed., Philadelphia, 1915. 

Donlev. Obsessions and associated conditions in so-called psychasthenia. 
.kmr. of abnormal psychology, 1909-1910, iv, 172. 

noRNBLUTu. Die Psychoneurosen. Leipzig, 1911. 

bowsE, On brain and nerve exhaustion. London, 1880. 

lU’Bois. The psychic treatment of nervous disorders. Trans, by Jelliffe and 
White, New York, 1906. 

Lsqi iROL. Bes maladies mentales. Paris, 1838. 

Lrb. liandbiich der Krankheiten des Nervensystems. Ziemssen’s Handb. der 
^ 1 ‘cz. Path. u. Ther., Leipzig, 1878. 

I aligt. De rhypochondrie et du suicide. Paris, 1882. 

tlixt. Nervous asthenia. Principles and practice of medicine, 2nd ed.. New 
Vnrk, 1867, p. 714. 

iRKi i . Selected papers on hysteria and other psychoneuroses. Trans, by 
Crill, New York, 1909. 



S28 NEURASTHENIA AND PSYCHASTHENIA 

Hochb. Die klinische Stellimg der Neurasthenie. Deutsch. Zeitsehr. f . \ erv», 
heilk, 1908, xxxiii, 105. 

VON Hobbling. Handbuch der Keurastbenie. Leipzig, 1893. 

Janet. N4vroses et idees fixes. Paris, 1898. 

Les obsessions et la psychasthenic. Paris, 1903. 

Kbaepblxn. Lehrbuch der Psychiatric. Leipzig, 8th ed., vol. iv, 1915. 

V. Krafft-Ebino. Nervositat nnd neurasthenische Zustande. Wien, ]ss)5. 

Lkvillain. La neurasthenie. Paris, 1891, 

Leyden. Klinik der Riickensmarkskrankheiten. Berlin, 1875. 

Lowbnfeld. Pathologie und Therapie der Neurasthenie und Hysterie. \vw. 
baden, 1894. 

Mitchell, Weir, Fat and blood. New York, 8th ed., 1900. 

Muller. Handbuch der Neurasthenie. Leipzig, 1893. 

Oppenheim. Pathologie und Therapie der nervosen Angstzustande. Deutsch. 
Zeitsehr. f. Nervenheilk., 1911, xli, 173. 

Pawlow. The work of the digestive glands. London, 1902. 

Savill. Lectures on neurasthenia. London, 3rd ed., 1906. 

Soukhanoff. Sur la cyclothymie et la psychasth^nie et leurs rapports avec la 
neurasthenie. Ann. med.-psychol,, 9th series, 1909, x, p. 27. 

Weygandt. Die Behandlung der Neurasthenic. Wurzburg, 1901. 

Whytt. Observations on the nature, causes and cure o-f those disorders which 
have been commonly called nervous, hypochondriac or hysteric. Edin- 
burgh, 3rd ed., 1767. 

Ziehen. Psychiatric. Leipzig, 3rd ed., 1998. 



CHAPTER XVII 

THE HYSTERIA GROUP 
By Smith Ely Jeluppe, M.D. 


Definition, p. 329 — Etiology, p. 333 — Historical, p. 334 — Modern psy- 
fhological conceptions, p. 337 — Sex theories, p. 339 — Symptoma- 
tologj", p. 341 — Vegetative symptoms, p. 342— Simulation, p. 343 — 
Stigmata, p. 344 — Character, p. 344 — Emotivity, p. 345 — Exhibi- 
tionism, p. 346 — Motor disturbances, p, 346 — Sensoi^ symptoms, 
p. 352 — Vegetative system changes, p. 354 — Psychotic symptoms, 
p. 355 — Treatment, p. 356 — Bibliography, p. 359. 

Definition. — There was never a time in the history of medicine when 
there existed so great a tendency to discard static and limiting defini- 
tions for a closer actual survey and interpretation of clinical data. This 
is due chiefly to the fact that the genius for nomenclature has over- 
icaclied itself. The human intellect demands safe and sure ground on 
which to stand and from which to work, and for this reason it tends to 
fix its concepts. This is practical and useful so long as intellect is not 
self-deceived and does not utilize such terms to stabilize concepts which 
ought to 43ontinue to function as alterable hypotheses for continued in- 
vestigation. At the present time modern thought based upon experience 
and intensive research tends to outrun all older concepts of hysteria 
which have become thus fixed. 

The term hysteria has stood for useful concepts varying through 
many ages and many forms. This has meant that the formulation of 
the precise significance of hysteria to any age of medicine served a pur- 
pose at that time which later gave way to some other. This indeed has 
b«‘eu the history of the term. And yet there has always been present 
the danger of limiting thought and therapeutic practice by definition and 
hy an idolatrous adherence to it. For from this characteristic of the 
liuiimn mind the scientist is by "no means exempt. The gradual turning 
over of the concept and definition of hysteria has, however, gone on 
steadily, responding to the equally inherent tendency in the human mind 
to progress and expand its former limitations. Fortunately this also is 
not foreign to the practical scientist. 

To-day the progress of medical thought and effort is imbued with the 
J’cali/ation of the continuous striving of energy to find expression and to 
nnf()]<i itself in devious channels, and it conceives of the blocking of 
eiKM'gy as the cause of suffering and disease. For this reason all groups 
of luaiiifestations of such disturbance of function have to be considered 

>»i ,re broadly and deeply than the confines of any terminology. This 
encj -y creates its own hindrances because it tends to make its way 
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espmsed at once tbrongh such need and the set toward its gn ii\^, 
tion. When, therefore, the wish, or rather the expression of 
blocked by external circumstances or by the inability to make si h hq 
adjustment that the energy expression shall be brought into h aitby 
and free relation to the outside requirements, the result is twofoir 
the J^t place there is psychic and automatic discomfort and so* tidiv 
there^s an attempt, even though an imperfect one, at a readjust meiit. 
which, however, aims to lessen the original psychic and physical ^ 
This leads to the creation of the many symptoms which are the ouuviiH^ 
of such disturbance and imperfect readjustment of function. Thi> lua^ 
occur, as Kempf points out, when the individual is * ‘ clearly-to-vafju^lv 
conscious of the nature and effect upon himself of his ungrat ifiahlf 
cravings,'* that is, when he exercises upon them merely a suppn*.ssif)R 
from clear consciousness. The various forms of energy striving or wisii 
which cause su(?h experience he has named under the shrinking irom 
responsihilily " or “the liability which the x>resenee of strong attV^Miv* 
cravings would occasion were they exercised ; a dread of anything whui 
might reveal organic inferiority or lack of power to effect the ends <>: 
the real world; with these the definite fears of loss of external 
as money, or of honor or freedom, also of receiving pain or injury. 
There is also a fear of not meeting the expected requirements which tnv 
ditioii and affection have laid down. Oftentimes, too, there is a positive 
desire toward some perverse object unpermitted by society or towaril an 
unattainable or unresponsive object, or hate, shame, and disgust for 
certain objects. This mild suppression of these tendencies results k 
hypertensions or hy])otensi(ms of the various autonomic (viseeraU l*“r 
tions or segments of the body and the long line of functional disonlvr> 
so commonly seen comes into piny. Some of these appear to the pathn? 
as mental phenomena, such as distressing dreams, reproach, pcrsishrit 
thoughts which will not bo dismissed or neutralized. Others tend t- 
register them.selves at least so far in bmlily sensation that they appear 
as a decrease of power to coordinate the thoughts, inability to learn <*r 
to concentrate, to use the “ bruin' ' according to common conscious cum 
plaint. Or there follows the long line of more distinctly physical di' 
orders, often, of course, assoc iateti with the foregoing These grade fnmj 
what may still be interpreted as errors or accidents to bcadache. di/^i 
nt^ss, stiffness or weakness of various muscles, interference with secn-tiun 
of mouth and stomach glands, dyspnea, tachycardia, dysmenorrhea ami 
amenorrhea, sexual impotence, hyperirritability of structures othcrwi^^' 
diseased. 

Ill this ** suppression group'* belong those disorders which the Avar 
has brought so prominently to the fore and which have been ver} 
fully described by the French writers. They have manifested thiiu 
selves in what have been cnlled the refiex nervous disturbances or 
nated and described more in detail as various eoiitracjtures, paralyse^- 
paretic states affecting one or more members or parts of members. laa" 
cular atrophy, hypotorius and hyperexcitability of the muscles, change 
in skin and tendon reflexes, change in excitability of the nerves 
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^ of sexifiation, thermic disturbance and vasomotor disturbance, 
y and trophic disorders of various sorts. Such physical hndings 
, , 'luied from hysteria according:, for example, to Babinski's nomeii- 
who reserves the term hysteria for those manifestations which 
so .«‘what obscurely states may be caused by suggestion and cored by 
:si<>n. To these latter he gives the more distinctive napie of 

Etiology. — The more inclusive dynamic conception, however, which 
ffdlows the development led on from Janet by Freud, for the sake of a 
workable etiological exploration as well as of a pratdical thera])y, would 
brill? these manifestations back into the broader and deeper concept of 
l5\>i»*ria. Etiology, then, becomes a matter leading into a deeper terrain, 
Mit of which both the more strictly mental condition which Babinski 
lit tines under pithiatism and these apparently more purely physiological 
5, juiiifc, stations M’hich he calls rctiex disorders are, after all, animated 
filikr by the unconscious reaction to war conditions, including the effect 
r.f sliplit trauma, which Kempf outlines in his description of the effects 
< f suppression. The difficulties presented to these eases in warfare, in* 

( rrase(i and precipitated by special circumstance, a wmind, a sudden 
{tvtrw helming threat of injury, as in an exploding shell, with perhaps 
temporary physical ** commotion,*' form the final cause why the fatigued 
p.rsonality no longer reacts vigorously tow^ard the outside environment 
and retreats into pathways of less effectual activity. For these at the 
saiju* time serve the unconscious or barely conscious ends, such as, for 
trample, a desire for release froiri the extreme difficulties of warfare, 
(onM'iously unknown and unaeknowledg(*d to the individual. This reac- 
t.cn may activate any of the pathways over which the wish may bring a 
or indirect fulfillment. The roads to fulfillment might be those 
'nlniarily called voluntary ones which may interfere with certain or- 
diiiJiiT voluntary functions, but tlicy can just as well, by the same 
ni<rhanism of mental stimulus of any physiological pathway, find their 
^^^iy into expression through the reflex arcs controlling tendons, akin, 
hfurt, vasomotor system, trophic conditions of skin, hair, nails, etc., or by 
th()s 4 ‘ which adjust muscular states. In short the patients have con- 
M loijsly or unconsciously the whole range of bodily activity, sensorimotor 
autonomic, at their disposal. The reflex vegetative arc has not been 
^'iifli' iently taken into account, although this is possibly older in devel- 
opment than the more easily recognisable sensorimotor reflex are and 
its response, and even the often observed reactions of the latter type 
*^a)ly take place over such arcs. When research has brought to light 
more facts in regard to the establishment of such arcs and their con- 
tinuv.i function in autonomic activities, the concept of hysterical con- 
'orvu ii will tread on surer ground and its mechanisms will be seen 
uiid. , jrreater illumination. 

'l i e foregoing conception of hysteria is made still more logical by 
Ken :>f’s pursuance of the idea of repression. This works in the same 
u as the suppression but with a more profound effect upon the 
mdr lual's personality. For the repression signifies that the individual 
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tries “to prevent the autonomic cravings from causing him to con. 
scious of their nature or needs and influence upon his personality, 
succeeds in this by maintaining a vigorous, incessant, defensive cobj 
tion (‘concentration of attention’) of his egoistic wishes upon a 
that compromises, as a resultant of converging forces, with the repr, s.sf'd 
cravings.” Here the individual not only prevents the affect uhkh 
represents his craving from passing over into unacceptable foriu of 
action, but he also does not permit himself to be conscious of iis ex- 
istence or the needs it expresses. As far as consciousness goes he 
it. In the mere suppression, on the other hand, he permits himselj 
awareness of the needs for which the affect stands but prevents the ex- 
pression of those needs in overt acts. 

The symptoms which such a state of affairs causes can be seen as 
far as hysteria is concerned in sensory disturbances, anesthesias, specific*, 
localized and general, hyperesthesias and paresthesias and in cravings 
for certain forms of stimuli, perhaps sexual, perhaps esthetic, often inr 
painful or semi-distressing ones — masochistic. There may be anlnesia^ 
and misinterpretations according to the buried affect and misrepresen 
tations. Convulsions may occur but without loss of eonsciou.siicss. 
There will be interference with segmental functions, incoordinations, 
spastic and postural tensions with also simulations of postures. There 
will be increase of muscular tension, of blood-pressure, of exophthalmio 
tensions with hyperactive functioning of the glands of internal seen* 
tion, or there may be interference with these functional activities with 
lowering of their tone and tension, according to the form of unconscious 
attitude. For this may be that of a compensatory striving to dis('hargt 
the concealed emotion or of a regressive tendency which tends to draw 
the personality further back into asocial aim and wish reaction, that k 
further away from reality into the realm of phantasy production and 
activity. 

These physiological reactions may be accompanied by or substitutt^l 
for, in a large degree, by corresponding mental attitudes, overcompensa- 
tory in nature, such as excessive zeal in reform or in good works, senhe 
of inspiration and exaltation of mission, exhibitionistic tendencies in 
dress, voice, manner of behavior, or they may represent the regressive 
attitude with evasion of responsibility, indifference, inefficiency, absorp- 
tion in childish dreams. There may even be marked dissociation eondi 
tions manifest in definite and discrete sensory disturbances, in an im* 
governed exercise of excretory functions, more or less plainly en)tic in 
character. There will be an uncontrolled or a more systematic' striving,' 
to compensate, there will be apprehension, panic over loss of self -con* 
trol, anger and rage as an unacknowledged defense against the affective 
cravings, impulsive action, postural effects and also phantasies as a 
substitute for denied reality. There may be also severe visceral distress 
and motor derangements. These patients show dreamy deliria. 

Histomcal. — It is from the grouping of the earlier hypotheses of k.vs 
teria that this view of the etiology and this outlining of the hysterical 
manifestations has gradually been worked out. Hysteria has been dk 



ETIOLOGY 


fxi d from tbe earliest days of formal medieine. It even entered largely 
as ‘>uld be expected into prehistoric legends and folk lore and it can be 
tii . d in written literature of all times. It formed the subject matter 
lyric and drama, and was represented in plastic and graphic art 
It V as recorded by historians and chroniclers of events and entered into 
th (onsideration of the law makers and, of course, played largely in the 
relij^ious world. Prom ancient times there was the conception of un- 
satisfied longing, which was connected with the uterus. This, like so 
itiaiiy once intuitively held, afterward intellectually discarded, ideas, 
ret unis again in the newer intellectual conception which ascribes to 
finu'tional and organic disturbance an emotional psychogenic cause in 
unsatisfied emotional striving, particularly in its most intense and most 
n'lU'cssed form, the reproductive instinct. 

The uterine theory of hysteria has, of course, had its exponents up 
to the present day in the more anatomical form through a consideration 
of nervous connections. The extension of the idea of hysteria to the 
nerves as the .source was a natural development and was closely associated 
with the humoral doctrine which also still has its remnants in medicine. 
Hoerhave, for example, attributed hysteria to the effect of an intoxica- 
tion of the abdominal nerves which resulted from the stagnating or 
ohstrncting action of the humors of the body. Such manifestations as 
outanoous anesthesia, deafness, blindness, hysterical aphonia and tremors 
wtTc described as early as the seventeenth century, and these were 
attributed to the head instead of to the uterus or the intestines. 

Present-day conceptions of hysteria were, however, put into form by 
the Charcot school, when the various hypotheses, the various ways of 
approach and the various aspects in which hysteria was conceived and 
(l(‘fined began to be brought more consistently together. The underlying 
S{urit which governed this development prepared the way for the recog- 
nition of the dynamic element which belongs to the mental life and which 
therefore permits of the recognition of the psychogenic meaning of 
hysteria and a pursuit of its mysteries along this line. Since Charcot’s 
<lay the approach to hysteria whether from the more purely psychological 
standpoint, the physiological or the biological has made more and more 
use of the psychogenic idea and come to a greater comprehension of its 
extent and significance. At the same time that there is a more unified 
and comprehensive conception there is also a tendency to dismember the 
large conglomerate of phenomena in order to give them more intelligent 
and effective therapeutic consideration. 

Charcot laid emphasis upon the idea of dissociated personality, the 
psychological disturbance and upheaval which marked hysteria. This 
"as elaborated further by Janet, who also tended to dismember the 
larger group still further under this aspect and approach it in a more 
analytical form. The factor of suggestion as a causative element and as 
a means for cure entered largely and was developed from this point of 
'mw. Other followers of Charcot pursued certain other definitions. 
Mobius included the ideational source of morbid phenomena to cover 
physical as well as psychical manifestations, all having a common 
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origin. Briquet and Gill«s^ de la Tourette have pres nteij 
much in the way of description and discussion of the mainfoia 
symptomatology. 

Babinski has rendered special service in the dismemberment vliich 
naturally and necessarily followed upon the comprehensiveness of ( har. 
cot’s studies. But these tended again to make a fixed concept as (li(] 
the older more partial concepts, which had to be broken into fof the 
flexible purposes of practical investigation and therapy. 

He has done much in developing the idea of suggestion or persuasion, 
to which he applies the term pithiatism. He has also laid stress, as has 
been mentioned, upon the **physiopathie” symptoms which he prefers lo 
split off from hysteria into the disorders of reflex origin, excluding these 
from the psychogenic forms. 

He has thus given the nc'cessary emphasis to the actual physical phe- 
nomena which appear to be associated with reflex disorders ; but in sepa- 
rating them off from the hysterical group has not only left them unsat- 
isfactorily explained as he himself acknowledges, but he would thus 
prevent their explanation through a possible “conversion’’ mechanism 
which operates on a lower, more basic nervous level than that of the 
more obvious sensorimotor reflexes. This is that of the vegetative or 
visceral reflexes already mentioned. Nevertheless he has done mucii 
toward giving more definiteness to the hysterical grouping by removing 
much diagnostic error. Too many somatic disorders due to primary 
physical or chemical causes had heretofore been brought under this one 
vague explanation, and also certain trivially entertained ideas needed 
the more definite and precise form of definition which he gave. 

The question of simulation and deceit has been looked into by Ba- 
binski but without promising results. This much discussed question re- 
ceives its best illumination and a more practical possibility of approaeh 
from the fuller conceptions of hysteria based upon the more analytic 
consideration of unconscious psychogenic factors. It will be further 
taken up in connection with these. 

Other writers have dwelt upon the physiological side of hysteria. 
The earlier English school tended toward this, and Sollier and Bin* 
gwanger on the Continent have given such definition in physiological 
terms to the psychological processes. This is a^ken of in terms of func- 
tional disturbance of the cerebral centers, which then 'manifests itself 
in the varieties of disturbance according to the centers disturbed, vaso- 
motor, trophic, visceral, sensorj^ motor and psychic, also. The correla- 
tion between the psychic and physical processes is therefore interfered 
with so that the disturbance manifests itself in both directions. The 
careful experimental and clinical work of later investigators tends to 
give such a correlation of mental and physical factors much greater 
precision and clearness in definite physiological and psychological tertJis. 
Both are better explained in terms of the personal craving, wish 
dynamism, translated into terms of the visceral cravings and in turn 
intensified or relieved as the physiological activity satisfies, restrains 
or aggravates these crav^gs or wishes. The physiological views whi h 
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ten<3 ^ explain byalcris upon the basis of the reflex action of localized 
cent '' lie also in the field of this close relation of mind and body 
ihr(r rii the vegetative innervation, though they have tended to separate 
off t i> form of explanation into two separate compartments. This, for 
is the attempt to explain hysteria as due to localized or general 
vaw 'ilar changes in the brain or to some other effect chiefly of a vaso- 
njot» 1 instability throughout the body. 

Moderk Psychological Conceptions.— Such are the hypotheses 
whit li represent the growing attention given to the conception of hys- 
teria. All this has been widely and at the same time intensively studied 
by Pierre Janet and, after him, by Freud. Janet pressed on into the 
rc»ri^>n of the subconscious where he believed groups of ideas to exist 
wliieh are barely known or quite unknown to the ordinary awareness of 
tlK* patient. And yet, according to him, such ideas are active there, bav- 
in}? the ability to invade the personality largely in a negative way in 
that they divert what would otherwise .be the conscious attention from 
its external tasks or interests and so seem to cut these out of the field 
of eonsciousness. This peculiarity Janet saw as disorder of attention 
or a narrowing of the conscious field. The result of this is a splitting or 
disintegration of the personality, the elements which ordinarily form 
by tiieir association the whole personality being retracted from this field 
and the various elements or systems of elements being able now to func- 
ti(»n independently in the individual. Janet conceived of the hysterical 
state as being synonymous with the hypnotic state and with suggestibility 
as the prominent characteristic of either state. 

The followers of Janet have continued their pursuit of the dissocia- 
tion theory with greater emphasis laid upon the etiological features 
which caused such dissociation and with the effort to bring the p<*rson- 
ality hack to its healthy synthesis based upon sucli eausal factors. Freud 
particularly has pressed deeply and determinedly into the separate eti- 
ological factors and given very careful investigation to tlie mental 
processes and mechanisms through which the dissociation has been 
brought about and through which it maintains itself. Ilis investigations, 
stimulated first by his work with Charcot and Janet, were carried on in 
association with Breuer, who also pursued his investigations in this 
tlircction. But Freud as the youjiger man struck out more definitely 
into the newer pathway and all that it involved. For his early experi- 
ence led him deeply into the most intimate and intricate meclianisms of 
the mental life. This had been suggested also by the testimony of older 
medical men, who, however, did not practically press their theoretical 
convictions, as he felt bound to do. Breuer had already stated the belief 
that psychical or physical trauma lay at the basis of the hysterical symp- 
toms and as Freud developed this idea he was led at first to give sorae- 
''bat exclusive place to genital trauma or sexual trauma in the narrower 
J^eiisr. Later, however, he extended this conception to exclude the idea 
of a necessary actual genital trauma and also widened the concept sexual 
to i'iclude all manifestation of the iiMtinct of race propagation or re- 
pe* luetion, with all forms of production or reproduction that grow out 
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from this and all forms of personal reaction which are aaaociater with 
the love life and its wider extension into society. 

Just here the interpretation entered in, thus helping to explai, whv 
the disassociation discussed by Janet had taken place. By thus fi iding 
the reason for such a result in the personality and the mechanisms bv 
which it had come to pass, Freud believed himself enabled to reeducate 
the patient back to health, in a sense by a reversal of the process or a fob 
lowing of these mechanisms through analysis into the structure which 
they had built up and into the material out of which and by content of 
which they had been able to construct the morbid reaction. This he at- 
tempted first by the method of hypnosis, classical at the time. He ro 
placed this technic later by the conscious rational cooperation of his 
patients, which he called psychoanalysis, believing that in this way the 
morbid process and the process of reMucation could be more effectually 
and lastingly pursued with more rationally established and lastiii«» 
results. 

For Freud held that the most important mechanism upon whicli all 
the others depends was that of repression. This is the passively directed 
mental factor which tends to put out of mind all that is unbearable, all 
that would interfere with the individuars social position, his own moral 
or higher personal estimate of himself. All this repre.ssed material, in 
its direct form, is of an iuacceptable nature because it concerns cliicHy the 
individual affective needs which naturally and instinctively tend to grati- 
ficatioii in individualistic ways and often in conflict with social demaiuK. 
Gradually Freud came to lay more and more emphasis upon the nature 
of the whole personality which was unable to choose and form those 
reactions which would make a workable compromise between the in- 
dividual cravings and the social position. This led him into a fuller 
study of the mechanisms at work and the entire mental groundwork in 
which they operated. The content then of the repressed material, oi' 
the split off complexes, was found to be that of this instinctive material 
of personal craving, for which Kempf has utilized the term autonoinic 
cravings. The various forms which this material assumes are described 
in the forms of individual wish and the secondary fear, hate, disgust 
and the like whicli have been built up against these. They may still 
be subsumed under Freud's conception of sexual desire if there is kopt 
in mind the broader conception with which Freud uses this term. 1« 
fact, it seems necessary to do this, altlmugh perhaps the tenn sexual 
is unfortunately misleading, as it tends to be too narrowly interpreted. 

It was Freud's desire, however, based upon his earnest conviction 
to which his work had brought him, to keep always in mind the reasons 
for the repression and for the difficulties of keeping the repressed ele- 
ments in the synthesis of the personality. Therefore, he was led thrtuigh 
his continued investigations to the very source of the personality, 
unfolding of the libido or creative^ energy. He saw the need for 
expression through the various channels of the personality and recog- 
nized that the fundamental form of such libido expression la.v> 
strictly speaking, in the sex life. Here it has been longest in acti^ ity> 
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jjjically considered, and so it has all the force and insistence of a 
val function ineradicably imbedded in the very human constitu* 
^ioi Life is passed on by this function and there would have been no 
tvoiution, in living matter, without it. Nevertheless, because of its 
foK and its persistence it has necessitated a greater control than any 
otln'i' form of impulse, has in fact made necessary a strong repression. 
This has been in the service of a diversion of the energy' and desire repre- 
the libido, into other channels, which has had for result the 
wultMiing of the personality as regards the individual and the building 
up of the complexity and extent of civilization as regards the entire 
race. Yet as no human process is carrie<l out perfectly, this process in 
tlie interests of development, individual and racial, has manifested all 
ii(‘grees of incompleteness and carried with it grave dangers. 

No individual has yet acquired a perfect capacity for such repression 
and for the transformation of impulse and the adjustment of restrained 
th'sire which this implies. Some individuals develop less of this capacity 
than others. This it may be conceded may be due to greater constitu- 
ti(nial differences. It rests also largely, often in conjunction with the 
former, upon imperfect education in childhood. Education here is used 
in its widest sense to mean the bringing together into one unitied and 
j)rogressive purpose the trends, tendencies, needs, wishes of the in- 
dividual, so that the personal wishes, conscious and unconscious, are 
suiliciently gratified while the social relationships are also made satis- 
factory. But here may result the splitting off of individual factors, 
which because they are difficult to manage and bring into line, assume 
the aspect of inacceptability, frightful ness, or what not. 

All this Freud studied largely in the field of child psychical develop- 
ment with its many interests serving the as yet obscure but already 
I)rcsent reproductive iustiuct. The self-i)rt»s(*rvativc instinct is in- 
volved as well, but manifests itself chiefly in the realm of the greater 
instinct, that of reproduction. This bccaus(' of its necessarily greater 
capacity for biological and social service has the more possibility for 
divci-sion into many forms and channels and at the same time the gre.ater 
possibility of dangerous deviation upon unproductive channels and the 
gr(‘ater danger of repression in consequence. 

Skx Theories. — In this way Freud found that the hysterical dis- 
tnibanee was the result of disturbance of the reproductive instinct. It 
is necessary to consider this in its narrower sense as well as the wider 
l)(‘cause of the difficulty, from the view of individual and racial need, of 
training the definite individual sex need to its healthy satisfactory func- 
tion. This lies in a gradually developing pursuit of objects and interests 
in the external world until the adult love object is found and an adjust- 
nn nt of mutual progress and workableness is established. Along with 
this or preceding it the gradual development of functional interests per- 
taining to the body should go into a canalization of supreme adult in- 
terest in the genital maturity and function. At the same time with this 
specialized line of development the individual attains an accompanying 
1 iturity of development of interest and activity in broader social chan- 
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nela wMchtnake np usefulness and ^tkf action and also make fox^ healil>y 
codperative physiological functioning through all the channek of t le 
body. 

It is just this broad psychosexual development which Freud finds 
Interfered with and this interference which he makes the basis of those 
special manifestations which are termed hysteria. Already in infanc y 
the proportional relation of these various forms of manifestation anil 
interest, individually and socially, physiologically and psychically, is 
disturbed and sexual activities and psychic attitudes develop, which, if 
they continued to be manifested in the period of adult life, would bo 
called perversities. They are, however, for biological reasons, reproduc- 
tive and self-preservative, driven out of the conscious life of the indi- 
vidual and refused this manifestation so far as the physiological person- 
ality is concerned. Psychically also, that is in their mental interpreta- 
tion on the part of the patient, they must not be recognized nor expressed 
in their direct form. Therefore, in the first place, these autonomic or 
physiological needs and their purely psychic interpretation are kept 
forcibly out of sight. Here, in the second place, they are the prey of 
the unconscious phantasy which dwells upon them seeking in dreams 
to obtain the gratification which reality denies. These are unconscious 
dreams, but often in hysteria pass over into conscious ones. They so 
transform and distort as well as magnify the original needs or cravings, 
as well as the form in which they may escape the repression and get out 
into some form of expression, that there arises all the protean symptoma- 
tology of hysteria. These may then exist in the phantastic dreams, 
•rotic longings, delirium, etc., beside all the train of anesthesias, pares- 
thesias, trophic disturbances, in fact all the extensive variety of physio- 
logical manifestation to which attention has already been called. 

This view of hysteria may be summed up as that of initial repression, 
followed by dissociation and then the conversion of this material into 
symptoms. There should be noted in regard to this mechanism for the 
formation of hysterical symptoms that which Freud has insisted upon 
in regard to the mechanism underlying any form of psychoneurosis. It 
is that these mechanisms belong to the equipment of the mental and 
physiological life of every individual. There must always be conflict 
between the elemental individual tendencies Snd the needs of that in- 
dividual dependent upon social adjustment. It follows then that re- 
pression is always useful and to some extent dissociation and conversion, 
but it is the degree of these and the use to which the personality puts 
the repressed material, the form and content of the complexes con- 
structed from it and the way these are handled which constitute reactions 
that are hysterical or otherwise psychoneurotic or that serve the in- 
dividual well and healthfully. 

The hysterical reaction is to split the material and the complexes 
off and permit them to function apart, while a healthy use of repression 
profits by the amount of pressure brought to bear in the personality by 
the force of the repressed material to make a new and more effective 
adjustment of the energy contained in the unconscious or semiconscious 
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j, ires. In the pathological situation there is iuahilify to readjust ef- 
ft! lively by bringing about always a new state of affairs in accord with 
a . ontinuously changing reality instead of the inacceptable form of 
a( 1 ion or the one which would cause the individual too severe a depriva- 
tii a. In other words in the pathological state there is inability for 
nKiidng the healthy compromise by which the individual must continu- 
ally establish and refetablish his relation to society. 

This healthy compromise necessitates the attainment of a level of 
conduct where the conflicting tendencies and needs can be brought into 
a workable synthesis, but the hysterical character has not learned to 
roa(di such a higher level with the whole nature. Certain tendencies 
remain in the infantile form while there is a compensatory striving often 
on the part of the social side of the nature to maintain a very high 
level. Thus the breach in the personality tends to widen rather than 
otherwise and the possibility of synthesis is more and more displaced 
by the dissociated form of activity. In order then to neutralize the 
psychic distress occasioned by such a split in the personality an artiflcial 
synthesis has to be made which is not too strictly in accord with the 
laws of external reality. Other forms of neurosis attain this end 
in various ways which still disguise the actual content of the complexes 
from the individual. The peculiarity of the hysterical mechanism which 
effects this is that it utilizes the pathways of bodily innervation for 
physically unsocial ends or those which pathologically compromise with 
usefulness and the force of the affect is diverted into the various bodily 
channels indicated. This force pianifests itself in the variety of somatic 
disturbances, “converted’' into these phenomena, and the psychic 
weight, pain, of the conflict is lessened. 

Symptomatology. — The history of the concept of hysteria as it has 
made its way through the history of medicine up to the present time 
necessarily loses itself in the consideration of its etiology. The latter, 
however, may be considered from other angles, which serve to bring out 
more particularly the relation of hysteria to other disease manifestations, 
the particular forms in which it can present itself, its relations to the 
various levels of nervous activity, and therefore its varieties of somatic 
manifestations. All this points the way toward its treatment and pro- 
phylaxis. 

Knough has perhaps been said to mark the two distinguishing 
features of the modern approach to this problem — that of the dynamic 
or energy point of view which gathers the whole topic for any individual 
patient into a comprehensive search for the character and general aim 
of the personality, and the analytic point of view which seeks to de- 
termine very definitely the fate of this general aim and direction of 
ergy striving as it has become split and broken into ineffectual frag- 
ments. The latter view seeks to eliminate a faulty diagnosis which would 
lazily overlook certain symptoms or confuse under the term hysteria 
•'cf'lain definite symptoms which really mark organic lesion of various 
soils. The comprehensive dynamic point of view equally forbids a 
fa ’(less indefinite diagnosis, for each symptom, as an expression of en- 
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ergy striving, takes on a new significance and a new importance in the c x- 
pression of the personality. No symptom grouping, no matter what it 
may be, can be effectually understood or conscientiously treated with, 
out a careful pursuit of each one of the definite features in its on^^in 
and meaning. 

Careful sifting has resulted from this precise attitude and also from 
the more exact and intensive methods of diagnosis which physical science 
makes ever more possible. The more exact methods, for example, of 
blood examination, have enabled the physician to lay his finger definitely 
upon the dividing line between actual toxic disturbance which produces 
thermal disorder, once attributed to a vaguely conceived hysterical re- 
action, and the strictly psychic cause of the disturbance. A great 
deal of such vague falsity has been eliminated from diagnosis of 
disturbances of the nervous system, which now can be clearly de- 
tected to be of physical nature. And, on the other hand, this more careful 
distinction between organic lesion and purely psychogenic disorder does 
not interfere with the recognition of the hysterical conversion but gives 
to it its proper relation to any organic lesion that may exist, and recog- 
nizes the hysterical tendency to exaggerate any such lesion or utilize 
such a pathway of least resistance for its activity. In this way the 
hysterical character may manifest itself and play a no small part in 
weakening resistance to an invading infection, or in aggravating an al- 
ready started disease process, lessening the chances of overcoming the 
disability and even precipitating a serious result, fatal or otherwise. 

Vegetative Symptoms. — This close connection between the psychic 
impulse and its reaction, that is, between the psychogenic, sensorimotor 
and the vegetative is coming more under the observation of the neurolo- 
gist, through the knowledge which is slowly being gained of the action ol 
the autonomic or vegetative nervous system, particularly as it is opera- 
tive through the glands of internal secretion. Here through the lowest re- 
flex arcs and through the influence of the internal secretions, a wide 
range of somatic activity is put at the disposal of the psychic wish and 
as this portion of nervous activity is unconsciously activated, it forms a 
vast mechanism particularly at the disposal of the unconscious phan- 
tasies in their effort to obtain the satisfaction which the individual is in 
capable of attaining upon the higher conscious levels. 

In this way it can be seen how the field is sufficiently extended to 
admit those reactions which have been named the disorders of reflex 
origin and the wide range of vasomotor, trophic disturbances, disturb- 
ances of tonus, of sensation and the like. It can easily be seen also how 
these fall beyond the range of ordinary conscious ‘^suggestion** or “per- 
suasion** for they are activated so far beneath the conscious surface. 
This brings them, however, no less within the range of mental thera})y 
and emphasizes the need of a deeper analytical penetration, until deeply 
unconscious motives shall be brought to light which have the power to 
activate these deeply unconscious pathways. Not that the simple sup- 
pression of affect as in some of the war neuroses may not utilize these 
somatic pathways also which stand at the service of unconscious de- 
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giro . For experience with war neuroses has testified that these disorders 
of : .iiction were in some cases reached by a superficial analysis or per- 
through a diversion by more indirect mechanical means of the em 
QYiTv infusion of these pathways so that the normal useful pathways 
once more chosen and the ordinary functional activity was no 
interfered with. Yet even in such a case one must be sure that 
the <aire has not been a merely apparent and superficial one, allowing the 
ener^^y transference to be made to some other, still more concealed path- 
v^'ay. For then the hysterical reaction may reappear at a later period, in 
a still more pernicious, somatic, or some more psychotic form of mental 
reaction. For this reason Freud has advocated the exhaustive analysis in 
order not only that individual symptoms may be followed up but that 
their cause be followed into the wish content. After such analysis the pa- 
tient is enabled consciously and intelligently to recognize the real condi- 
tion so that the choice of reaction may come within his conscious power. 
Clear intelligence governing at last emotional reactions he may then 
utilize those sensory and motor pathways over which he can fulfill the 
wish in a way compatible with his ethical and social desires and at the 
same time with his most complete organic functioning and health. 

Simulation. — The question of simulation or malingering which has 
complicated the hysteria problem obtains a new significance in the light 
of this broader concept of the whole personality and the expression of 
the wish energy upon these varied pathways. It can readily be seen that 
the extension of a wish or purpose through the unconscious to all forms 
of action removes any line of ddimarcation as to where simulation begins 
or ends. Of course, there is suhh a thing as deliberate conscious intent 
to deceive and create the appearance of symptoms to attain a recognized 
personal goal. Or existing symptoms may be specially utilized or aggra- 
vated for such ends, but in such cases the distinction at once becomes 
obscured between such deliberate conscious intention and the unconscious 
purpose which is now believed to underlie all hysterical symptoms. Be- 
sides this point of view puts upon the physician a new obligation in 
regard even to the consciously practised malingering or simulation since 
tliat too must fall to a greater or less extent under the influence of the 
iiiiconscious trends which make up the character and influence con- 
tinually the conscious behavidr and choice. 

It goes without saying that there may exist a certain amount of the 
conscious simulation which if practised does not necessarily belong to 
the hysterical character and is utilized apart from any hysterical group- 
ing of character . traits and symptoms. Such superficial adoption of 
individual hysterical phenomena is, of course, comparatively easy of de- 
tection. This is particularly true because of the extension of the field 
nf hysterical study which has put upon the physician the necessity of 
examining the hysteric in the light of the broader setting of both con- 
scious and unconscious determination and all the manifestations which 
belmig to such wider territory. Here also Freud’s insistence upon^the 
dilt- renee only in degree between the sick and the well makes of Simula- 
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tion itself a subject of pathological study, not simply a q^uestion of on or 
another moral attitude. 

Stigmata. — The subject of stigmata has also dissolved itself in the 
more plastic modem conception. The idea of stigmata partakes of the 
demonology which once infused the subject of hysteria when pati( nts 
bore certain marks of their possession which were universally recognized. 
Today, however, neurologists with a clearer understanding of the variety 
of symptoms and their cause in a fluid and changing energic personality 
are at a loss to fix conclusively upon any symptoms or marks which can 
be considered distinctive of the hysterical individual. Janet made a 
distinction of anesthesias, amnesias, abulias, paralyses and character 
alteration as stigmata over against hysterical accidents under which 
he grouped hysterical attacks, somnambulism, unconscious or ^'subcon. 
scious^’ acts and fixed ideas, but these phenomena are too fluctuating 
in form and in degree to merit such distinctive definition. The factor 
of prime importance for descriptive purposes, more still for interpreta- 
tion and for effective treatment, is the gener^ reactive tendency which 
distinguishes the disease. 

Such a type of reaction is possible in any person and the usefulness 
of such a type of reaction where repression, dissociation and conversion 
of dissociated material in a limited degree serve the purposes of daily 
life has already been mentioned. It would be an easy matter under 
special stress for any one to carry the use of these mechanisms too far, 
but ordinarily there is not sufficient occasion or stimulus to bring this 
to pass, or perhaps it may be better put, the accustomed conscious con- 
trol and regulation according to the demands of a reality tend to resist 
such childish and ineffectual type of behavior. Thus it can be seen why 
some sudden calamity or undue strain or stress might act as the over- 
strong stimulus or undue strain or stress might weaken the resistance 
and allow the more impulsive form of action. ,Of course, this is particu- 
larly liable to take place in a character which has retained, unconsciously 
at least, more of its infantile emotional type of interest and reaction. 

Character. — So psychically there is an unevolved character at tlu^ 
base of the hysterical reaction. Such, a character has remained infantile 
or primitive in its thought and action. Thi^ means that it has not grown 
into that synthesis of interests and activities which direct all the tenden- 
cies and trends of a personality toward the seeking and attainment of 
adult goals with a chief delight in the strenuousness and incentive of a 
stimulating reality. The emotional life has not come under the control 
and guidance of the intellect to a recognition and appreciation of the 
real ends of life to be sought after and the sterner methods by which 
such reality may be attained. The childish occupation with emotional 
life through phantasy, largely unconscious, sets unreal values before 
the individual and presents a painful contrast between the phantasied 
attainments and those which actuality would necessitate. Hence a com- 
promise must be made. This is not in the form of a healthy and work- 
abla adjustment to reality by which character and purpose are 
* strengthened and reality is bent to effective individual attainment, but 
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iv that partial psycboneurotic compromise by which the phantasied ends 
iirc indirectly and partially attained without too great offense to the 
(v iscious ideals of the individual and of society. Hysterical conver- 
st m is the result. The simplest illustration of this has come from the 
when the soldier, his resistance weakened by fatigue, and finally 
confronted by the added stimulus of a frightfully difficult and sudden 
n.ility, found himself unable to “carry on.” There may have been no 
real injury, but the personality, weary of the struggle which had been 
^rowing increasingly difficult to maintain the high conscious standard of 
honor and duty and to prevent the disturbing recognition of the natural 
but forbidden wish to escape the hard life, seized readily upon a motor 
pathway suggested by the temporary disability. Perhaps even an un- 
consciously remembered disability of some former time served to create 
a paralysis, a muteness, blindness, deafness which responded to no treat- 
ment that was not able to change the unconscious current of thought 
and purpose. 

The suggestiveness spoken of is not that of mere persuasion or pith- 
iatism. It is rather a biological readiness to follow some such path of 
least resistance or some pathway made familiar to the unconscious 
[)hantasy as soon as the external world seems also to present any encour- 
agement to its adoption. Superficial persuasion may, of course, fall into 
the category of such external stimulus, opportunity or encouragement, 
but it forms only a small and unilluminating part of the deeper problem 
of biological readiness for sucl^ a type of reaction. 

Emotivity. — The instability of emotional manifestations is similarly 
explained. It too lies in the readiness of response in a wide possibility of 
sudden and ill-directed reaction which is present in such an infantile 
background which has not been brought into the synthetic and toughen- 
ing control of an adult intellectual purpose. The personality has not 
experienced what Bergson calls the “growing organization of recollec- 
tions with acts.” It approaches that extreme type whom he theoretically 
describes as one “who lives in the past for the mere pleasure of living 
there, and in whom recollections emerge into the light of consciousness 
without any advantage for the present situation.” Only the hysteric 
differs from this ideal dreamer in the fact that he finds, as Bergson 
suggests the dreamer would, /such a life not workable. So the hysteric 
must suffer the pain of this realization and make therefore the com- 
promise with his dreams. 

It is this background of emotional readiness and the phantasies that 
prolifically multiply themselves to gratify it that form the soil for the 
suggestibility which has always been prominently emphasized in regard 
to the hysteric. Suggestibility is again merely a feature which is com- 
mon to the mental life of all. It is due always to the affective ideas 
which lie ready largely in the unconscious where they are not yet taken 
lip by a definite interest through the direction of the conscious thinking. 
These are susceptible to any invasion of interest, leading to thought or 
action, which may come from the outside world, particularly from an- 
other individual toward whom there is already an affective reactioii 
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such as confidence or some other manifestation of love. In the psych u 
neurotic this is often particularly a relation of (dependence, an infantile 
form of love which makes for a peculiar susceptibility to suggestion, 
while as Janet has stated it the hysterical also are suggestible to certain 
types of action — those that tend to narrow the field of consciousness. 
This might be explained more clearly by admitting that they respoii^] 
through their unconscious phantasy interests only to those suggest ( d 
forms of action which they can draw into the unconscious purpose. 
Therefore their response does tend to withdraw them from the bringing 
together into the conscious purpose these interests into a synthesis of a 
different order. In the interests of reality and of the satisfaction of 
the cravings of the personality this should be one, tending always toward 
a wider outlook through consciousness. 

The emotional reaction, which serves thus the unconscious rather 
than the purposes which relate to the external world, may manifest itself 
in a negativism, which may range all the way from a spirit of exaggera- 
tion, resignation and renunciation, on the part of the patient, to an 
antipathic refusal to eat, to converse, or to engage in any other expected 
activity. 

Exhibitionism. — common method of carrying out the affective pur- 
poses of the unconscious is the hysterical endeavor to be always in the 
attention of others. Here the infantile exhibitionism stands in con- 
trast to the adult type of candid self-appreciation which effects a place 
in society and strives to maintain it by efficient service both to self and 
society. The hysteric, feeling his or her own ineffectiveness, uncon- 
sciously magnifies infantile attitudes and methods to take the place of 
the adult endeavor. Slightest sensations are magnified to their utmost, 
somatic pains are worked to their limit and there is pathological atten- 
tion to feelings and actions. This reaches at times sensational forms in 
startling accusations made against others, extravagant confabulations, 
self-mutilations and attempts at suicide, most often highly theatric. 
Some of these have almost the appearance of conscious attempts to de- 
ceive and produce an effect, but even in such case they are doubtless 
largely the work of the unconscious strivings which practice self-decep- 
tion upon the patient even more effectually^ than they mislead the other 
members of society. While there is an apparent readiness to adopt and 
utilize as well as to manifest an apparently sympathetic interest in the 
common pains of humanity there is little real concern for these as they 
may afflict other people, but rather a reaction of jealousy and envy 
toward them. The ncgativistic phase of this self-seeking tendency, a 
masochistic martyrdom, is a frequent phenomenon. 

Motor Disturbances. — These are of wide range. The most striking 
of these are the convulsive attacks, and attention has always been cen- 
tered upon these since the days when the same type of reaction in more 
primitive men and women set them apart as specially inspired by the 
deity. They have always been associated with times of religious fervor 
and have become epidemic under any occasion for great excitement. Cer- 
tain individuals, perhaps more frequently women than men, may be 
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proiv to such attacks, though this has been disputed. There is nothing 
pew t description of these attacks since that of long ago. They 

only ' <*ceive now the more illuminating interpretation which makes them 
also r mechanism by which the unconscious ends are attained. 

Their frequency is relatively rare and in interest they tend to give place 
jji jiifflem neurology to the far more prevalent lesser motor attacks 
which have occupied much attention and demanded intensive study 
during the war. The convulsive attacks show in general a prodromal 
stage, one of muscular convulsions and a postconvulsive stage. The first 
stage shows the variety of manifestation to be expected in hysteria. It 
is generally speaking one of mental unrest with often some mental as 
well as motor retardation and a moodiness or feeling of distress. Then 
occur more special phenomena, localized tensions, palpitations, dizziness, 
aiulitory disturbances, all of which may occupy a longer or a shorter 
period before the convulsions begin. The attack may even end with 
these and never go on to the actual motor discharge. 

The convulsions are extremely tonic in character, the tonus distin- 
guishing the attack distinctly from the epileptic convulsion. The face 
assumes a dreamlike expression and the attitudes adopted often rehearse 
the phantasy content of the wish. The movements of extension and 
relaxation which pass over the body have always been interpreted as 
exhibiting a strong sexual element. In some the relaxation comes on 
quickly with many movements of contortion following and with great 
irregularity and variety otherwis,e of movement and action. The the- 
itrical character of the convulsion may be manifested in a variety of 
individual positions and attitudes: and activities, sometimes of a dream- 
ike and ecstatic character. Such have found place in religious mani- 
festations. Facial movements may express much of this vast variety of 
>hanlasy interest which underlies the dramatic form of the hysterical 
xhibilion and is therefore to be watched as indication of the meaning 
)f this phantasy content. 

Neurological examination after an attack reveals much that is dis- 
iuctive. The pupils will be found widely dilated and usually react 
0 light, although it may be found that this reaction is slow. The anal- 
gesia usually present makes sensory tests difficult. The skin and mucous 
iiembrane reflexes may be markedly diminished, but the deep reflexes 
how no marked alteration and' signs of organic disturbance are absent, 
'here is only rarely involuntary micturition or defecation. 

The postconvulsive stage may be marked by a condition of lethargy 
hieh has given rise to the sensational tales of thq ‘'living dead.'' The 
Jthaigie state may continue only a few hours or longer, even for weeks, 
unctional processes go on in almost inappreciable measure, respiration 
sing scarcely perceptible, the urine in some cases at least leaking away 
by little with occasionally involuntary defecation, or these excretory 
roeesses may be suspended for some time. Other patients manifest a 
slirious dreamlike state, which may be of an active phantasy type. 

dream states may be of a catatonic nature, with others 
^ th( manic-depressive type. The condition in which the patients waken 
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from their attack may be the starting point for much mental di urij. 
anec as to their surroundings, since the patient may have waji 
away from home in the sompambulistic state or otherwise confusf^, tiim. 
self as to his environment, having only a very imperfect memory oi what 
has taken place. 

All this presents an example of the regression type of neurosi^ f„j. 
there is no effort here to establish oneself through the symptomatii- jiath- 
way ill social esteem or in biological potency, as Kempf has expressed it 
Rather there is the effort to esctape the struggle and to retire into <rraii- 
fication through phantasy production and utilization of these phaiitii>i^,| 
forms of action, the dreamlike states. The regression in such niamtVsts 
itself in its degree as belonging to an earlier stage of childhood pbHiita>\ 
gratification, or a still more infantile, even more archaic state as in i)i,. 
cataleptic conditions described. There may be dissociation phenonuna 
a.s manifested in play of erotic phantasies revealed in the attitudes an.i 
form of activity, the postures and impulsive mannerisms and in fh. 
delirium, confusion and disorientation of the postconvulsive stage. Th** 
somatic conversion phenomena which belong to this regressive picttm 
are shown in the lowered muscle tonus, anesthesia and the retardatiun. 
almost suppression, of the functional activities, such as respirafiiiM 
and excretion. Hence it can be seen that in the emotional reaction. a*! 
well as in the somatic phenomena, hysteria may range from the tranv 
formation of the slightly suppressed conflict which takes some oth(‘r than 
the direct pathway to solution to the deeply regre.ssive repression of th* 
unconscious material which is then forced into deeply regressive path 
ways, ideational and emotional, and into deeply unconscious physir... 
chemical manifestations. 

In regard to the more distinctive conversion phenomena, the con 
version of tlie emotional and ideational conflict into a variety of soinatit 
symptoms, here again the various degrees of suppression or regression of 
the disturbing material may be represented with its reappearance in n>n 
verteil form at varying levels of the autonomic personality. The (’lianoi 
school with their later followers, to whom the war has given partionlar 
opportunity for these specific studies, have described very fully the vai i 
ous forms of tremors observable. The polymorphic form of the hystet ieai 
tremor is jieculiarly diagnostic. Tremor may be simple and is fro<iucntI\ 
seen when the hands are at rest. Intention tremor is rare while static 
tremor is sometimes seen. The tremor is usually regular but may be 
instead irregular, ataxic, choreic-like. The localization is varied 
when the muscles of the tongue or mouth are involved tlnn 
results the characteristic stuttering or other speech disturbances nf a 
pseudo-paralytic type. The tremor of paralysis agitans may be siruu 
iated by horizontal axis tremors of the head. Hand tremors whi(*li are 
frequent are of many forms. Those tremors are usually exaggemteti if 
conscious attention is direct(*d toward them and they are aggra\ato'l 
by sudden emotional shock. They tend to disappear when the haii^l is 
in ordinary use as in eating. 

Care must be taken in the presence of intention tremor, whi b is 
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mes present, to differentiate between it and the intention tremor 
I tiple sclerosis, 

1 1 [)or motor phenomena which manifest also much of the hysterical 
;! attitude are the hysterical hiccough, coughing, abdominal spasms, 
There are affections of the respiratory organs which are 
^110! or less persistent, such as hysterical asthma, dyspnea, tachypnea, 
aphonia, known also as laryngismus hystericus. There Is dso a 
ill hysterical shaking and a variety of lesser tics. Among all these 
ni .iur manifestations can be seen all grades of the hysterical expression 
„f t!i ' .suppressed or repressed wish content and the conflict against it. 
}I» rr too there may be a more or less evident conversion of the phantasy 
cdiifut into substitute activities, the source of which is barely out of 
4‘„n<f*iousness, only suppressed from direct activity. Or there may be 
repro.ssion and a completely unconscious return of the dynamic 
Mi>h tlirough the unconscious rt*flex paths which activate the sensori- 
pathways of facial muscles or the vegetative reflex arcs which 
(oiitiol respiration and other automatic functions. Only mental analysis 
, ;m tict<Tmine whether the disturbance lies only barely below the thresh- 
dM (»i‘ c'ouseiousncss or falls under the repression neuroses. Witlioiit 
su<‘li investigation one runs the risk of removing by superficial means one 
e xpressed symptom only to make way for an effort on the part of the 
pirsonality to react along some pathway which will be less obviously 
iliM-ovcred and therefore less likely to be divcKeii from the unconscious 
which is hostile to the conscious desire for health. 

Analysis is an attempt to intj»rpret the forms of manifestation 
dirnugli tlio different levels in the personality on which the conflict has 
ditivm to express itself. It therefore gives both clearer understanding of 
lilt- Nignificanee of the various forms of symptomatic expression and the 
and extent of their inroad upon the autonomic personality and 
he the basis of therapy. For from this standpoint it is discovered 
*'> mental analysis what meaning lies behind the autonomic symptom 
'diich would express itself at any particular level of interest and of 
living. Only thus can the personality be brought to a recognition of 
futility of its chosen form of expression and be trained to bring the 
'Ji' riry output up to an adult and real standard which can efficiently 
those purposes which ^ake for the satisfaction and health 
‘*f tlic entire, no longer dlssoeiateti,- personality. 

1 He .same double aspect of more superficial, almost conscious expres- 
and of that deeper unconscious motivation of autonomic pathways 
i** to He nb.serv(Hl in such impulsive movements as those of hysteric crying 
*^>‘1 laughing, explosions of emotional irritability, as well as certain well 
'‘‘“idiMaUxl activities like hopping, grimacing, etc. Care must be taken 
in iH,‘se latter instances not to overlook a possible dementia praecox 

IH sitleg the usually rhythmical movements so far described there are 
om-n irregular incoord inated movements which so closely resemble 
' tu)?v,; ag to deserve most careful diagnostic attention. Of course, there 
> uietimes combinations of hysteria with true chorea and the hys- 
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terical imitation of choreic movements has been well known. 
neurological examination however with attention to the reflexes, c< re^i. 
lar and cerebrospinal symptoms, and the possibility of infection and 
fatigue or overgrowth should preclude mistake. 

Large movements which involve whole related groups of muscles 
raise the question of a purely hysterical reaction or one which may be 
confused with a true myoclonus W'hich is nonhysterical. At any rate this 
is another phenomenon which manifests the psychogenic appropriation of 
somatic pathways in a special form. 

There is the same difficulty in separating a hysterical tetany from a 
true tetany. Investigation must be made into etiology, its relation to 
occupation, and Erb’s, Trousseau’s and Chvostek’s signs as well as tlif' 
calcium therapy test should be used, though the reflex tests are only 
of general clinical value. Electrical hyperexcitability of the muscles 
has been reported as a marked feature in the war hysterias which llabin- 
ski and Froment have separated off as disturbances of reflex order. 

No reliable statistics can be given in regard to weakness or loss of 
muscular power in hysteria but this is one of the most frequent mani- 
festations varying in degree and extent. Psychogenic, sensorimotor and 
vegetative paralyses must be definitely differentiated. Yet here a^ain 
we are brought to the perplexing question that presented itself so 
frequently in the war neuroses and led to the setting off of Babiiiski’s 
large group from the “hysterical” or pithiatic cases. Some attempt has 
been made to explain these upon some slight organic lesion, but these 
cases may be brought back to hysteria, if that deeper and closer con- 
nection between the organic and the psychic is kept in mind, possible 
through the stimulation of the reflex arcs, both the sensorimotor and 
the vegetative, by the psychic impulse, and which is in accord with the 
unconscious psychic desire. Here in many instances the disturbances 
are concerned only with mildly suppressed wishes and conflicts or these 
may tend to rouse into activity deeper, older impulses which then could 
utilize the still older pathways of reflex or autonomic activity. 

Myasthenia in varying grades is present with most hysterics, whieli 
may signify the beginning of a paralysis or may simply remain as a 
weakness. While this may be mixed with a true neurasthenic m.yas- 
thenia, the hysterical myasthenia is of purely psychogenic origin. 11 
lies largely in the field of the mild suppressions and represents reaction 
to a feeling of insufficiency and inferiority, or fear of pain, injury, loss, 
or a reaction against the sense of unattainableness of desired objects, 
all of which exerts a depressing influence upon motor activities. Or it 
may more deeply represent the regressive type of inaction in the strongly 
repressed type of neurosis when the effect upon the motor pat b ways 
will be more profound. It is sometimes extremely difficult to separate 
such functional myasthenia from organic conditions. These are inultild« 
sclerosis in its earlier s^ge, spinal cord lesions of an obscure loi ation, 
obscure myelitis, tumo^si^ certain toxic conditions, and a certain type of 
pressure neuritis. 

The paralyses may ap'peaj in mixed form but the most distinct forms 
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aro hemiplegia, paraplegia, and monoplegia. All these have been par- 
Iji'iilarly prominent through the war neuroses, showing how ready they 
arc to serve as conversion phenomena for the mildly suppressed conflicts 
ocLasioned by war conditions. 

Hemiplegia is present in about half of the cases of the total paralyses, 
acf'ording to Ziehen. It occurs more often in an incomplete form, 
(li])legic, in the arm and leg but without cranial nerve involvement, or 
rarely the cranial nerves may be involved. The presence of the knee 
jerk and the Achilles jerk, absence of atrophy, hypotonus, trophic dis- 
turbances, etc., testify to the non-involvement of the peripheral nerves. 
Thtre may be a mixed hemiplegia involving the opposite arm or leg. 
Very rarely are there alternate hemiplegias or quadriplegias. The hemi- 
plegia is almost invariably ushered in by an affective shock; sometimes 
it develops after a major hysterical attack. Usually a sense of giddiness 
and weakness is associated with the onset and sometimes pain, nausea 
and vomiting are present. 

Experience proves that too great care cannot be exercised in deter- 
mining a hysterical paralysis or an organic condition. Tendon reflexes 
should remain unaltered, clonus, increased tonus and other signs should 
be absent, showing that the cerebral neuron is not affected. Yet the knee 
jerk, according to Babinski, is usually very marked and ankle clonus, 
called by some authors pseudo-clonus, has been reported present. Other 
signs too once considered decisive of organic lesion are found to be pres- 
ent, such as the presence of inferior cutaneous reflexes, foot tremor, foot 
clonus. All of which points jto the possibility of a closer similarity in 
the result of functional interference because of actual lesion and that 
effected by the psychic utilization or misappropriation of the autonomic 
paths by the unconscious impulses. 

Although the motor cranial nerves are rarely involved, cases are re- 
ported of oculomotor and abducens paralysis. It is possible that here 
the difficulty of distinguishing between a paresis and a spasm has caused 
a mistaken diagnosis. Cases of ophthalmoplegia externa should be con- 
sidered in the light of hysterical contractures. Hysterical ptosis is fairly 
common. 

Facial palsy is a special hysterical symptom. All branches of the 
facial nerve may be involved though less frequently the supra-orbital 
portions. ' 

The glossolabial involvement may show mixed spasm and paresis. 
The movements of the palate are restricted in observed hysterical 
aphonias. Care must be exercised in the appearance of inferior alter- 
nate paralyses with crossed facial. 

Paralysis of the larynx is usually incomplete though it is more often 
bilateral than unilateral. 

Paraplegia manifests itself most frequently in the lower limbs. There 
niay be complete or partial inability to move the limbs or an inability to 
move them in the vertical position while they can be moved in the hori- 
i^ontal position. These paraplegias may be of the flaccid or spasmodic 
types and contractures are often present. Distribution may be extensive 
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and vet wetrirted movements be preserved. Babinski and Proment have 
dSiriSdt^striking appearauM, of tl.e-se phenomena m their war eaaes. 
iSTn^uma ia a wiv frequent eau.se of snch symptoms, even among 
eW^n on a basis of fatigue of the parts involved. There is 

often here*^ exaggeration of the patellar reflex. One must ^ m guard 
here against confusing a condition due to minute hemonhagea in the 

"f paraplegia is manifest in the mabibty to walk 
or stand, though no paralysis or ataxia is manifest in the sitting or 
reclining positions. This may be calhsl a psychogenic Mtasia^basim 

The very freipient hysterical monoplegias are very irregularly dis- 
tributed. I’erlmps hrae’hial monoplegias are the most frequent while 
those of the legs ar(i rarer. There may he affection of the cranial motor 
ncrvt*8 or oi* iiuiividual muscles innervEted by fl- nerve 

groui)« TIumt may then various j>toses with perhaps nystEgmus. 

Hensokv Svmi'Toms.— a hysterical pseudo-tabes presents some diffi- 
onllieH, e8i)eeially as iiysterical symptoms may be grafted upon a true 
tabes. Purely hysterical may be pains, incoordinated ataxic movements, 
analgemn, eye disturhaucf^s and other symptoms. The diagnosis, how- 
ever, can usually be corn'Ctly made. 

The (juc‘Sti()n of anesthesia is a disputed one. The effect of the 
psychogenic origin of the disturbances i.s much in evidence in the 
variability both as to location and to degree of the anesthesia. Incom- 
plete anesthesia or hypesthcsia is more frequent than complete loss 
of sensation. The rej)orls of anesthesia have been much exaggerated 
through the ditliculty of obtaining reliable testimony from the patients 
and the intluence of the dream state conditions. 


Total general anesthesia is probably very rare. Anesthesia may be 
unilateral or it oceui’s frecpiently in patclies in isolated areas or in sym- 
metrical regional areas, ireiiii-anesthesia or hemi-hypesthesia frequently 
exists and the left side is the more frequently affected. Aff.ection of 
geometrically limited areas, rarely coinciding with anatomical nerve dis- 
tribution, is well known, (/rossed anesthesia may exist but care must 
be taken to distinguish this from the result of possible minute thalamic 
lesions. The anesthesia is little noticed by the paticat as a rule although 
occasionally there may he pain or a pricking or a crawling sensation 
or a feeling of numbness as if tlie limb had to sleep. Anesthesia 
is usually of a sutlden origin and offers much room for suggestion as an 
instigating factor. 

Closely a.ssoeiated with disturbance of tactile sense is the loss of 
ability to distinguish heat and cold, though the hysteric always responds 
strikingly to cold application, particularly in a shower or by packs. 

Deep scjisibility is only rarely disturbed. Occasionally there are dis- 
sociated conditions with loss of one sensibility, tactile or deep, and re- 
tention of the other, but this is rare. 

Disturbance of the mucou.s membrane sensibility is similar in mani- 
festation to that of the skin. 


1 ain sensibility may be diminished or exaggerated. Absolute anal- 
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ges . occuw only in an occasional ecstatic dream state. Hemi-analgcaia 
aiu! hemi-hypalgesia occur very much as hemi-anestheaia and hcroi- 
hyi sthesia with also crossed varieties. The intact pupillary response 
to |>ain stimulus testifies to the unimpairment of the reHex mechanism 
if the pain is not recognized by the patient. 

Ifyperalgesia is most common. Certain classie.al points of pressure 
exhibit marked tenderness and have given rise to much discussion of so- 
called hysterogenic zones. These, however, seem to emphasize tlie psycho- 
jrenic nature of the symptoms and their relation to emotional stimulus'' 
as 1 bey concern areas in which special ph>;siologic stimuli arc set up with 
a si)ecial readiness. Pressure on the same points or ofhei-s may eaiise the 
attack to cease or the localized pains, paralyses, contractures, or what 
not, which have been roused, to disappear. 

Localized and spontaneous pains show also a great variability but 
ar(‘ of very frequent occurrence. In the topalgias there is abuiulajit testi- 
mony to the reflex visceral disturbance brought about by psychic factors. 
Of course, many of those considered as hysterical are coming to be more 
dearly recognized as due to actual visceral disonh'r acting upon the 
r<;t}cxes. 

The neuralgias particularly have received much more careful r(‘cog- 
iiition recently as due to organic causes, such as ctTvieal rib or other 
anatomical anomaly or diseased condition such as diabetes. 

The ready effect of suggestion therapy would seem to t(‘stify to the 
existence of hysterical arthralgias, but diagnosis of these has been much 
restricted since the radiograph has been u.scd in coxalgias and other 
forms of arthralgia. 

The existence of hysterical enteral gia is supported by the frequency 
of hysterical vomiting and several forms of sc^vere visceral pains arc of 
undoubted psychogenesis. Simulation has been called in to explain 
liysterical ileus with pain and fecal vomiting, but here again there is 
a true hysterical condition which is due to the intluencc of uncon- 
scious rather than conscious factors. The psychic factor probably also 
plays an important part in hyperemesis gravidarum. Archaic and in- 
fantile confusion in phantasy of the reproductive and nutritive pathways 
plays a large role in the gastric and other alimentary disturbances. 

Hysterical cardalgia is very frecpient and from the staiidpoint 
of unconscious disturbance of functional pathways it can readily be seen 
that this would be the case. It may occur in a severe form, that of angina 
jx’ctoris hysterica, or in a variety of lesser symptoms, })aius, discomfort ; 
iuterference with heart action as evidenced by the pulse, etc. This be- 
longs among the vast group of gastric, enteric, genital, and other false 
pat hies which are easily to be seen as under psychic control, hor these 
functional pathways are not only at psychic disposal but are also largely 
Concerned in group fashion with the functions of the personality. There 
Hiay be also a connection here with actual neurasthenic conditions. 

Not enough is known as yet of organic disturbances of the vestibular 
apparatus to admit of a sweeping inclusion of apparently hysterical man- 
ifestations under the hysterical diagnosis. There are no doubt hysterical 
voii. X.— 2a. 
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mimifMtations awsodatod with some other cau^, ^tro^nterk fat ,gue 
of eyes or other parts, ete. There k the possibility of a hystencal re- 
action due to eerehellur vestibular disturbance. ^ . 

Distiirhane<-,s of smell and taste have not been satisfactorily invest i. 
(tatcfl. Apeusia may aeeoinpaiiy facial anesthesia. In this field there is 
also obviously rwirn for wklo variation under control of the psychoj^o^niP 


Hysterical deafness and deaf mutism have been apparent in the war 
hyKterias but these symptoms are usually comparatively rare. Yet bone 
conduction is foumr to be inoditied and certain investigators have re- 
ported absence of modulation of the voice which is characteristic of 
deafness. HerC; however, there is ample room in voice production for 
distinct afTectivc altcrstion of onlinary modulation in accord with mi- 
conscious impulses and trends. 

Uneonseious inlliienee upon sight has been strikingly illustrated in 
a few instuiiees and in gen(*ral tests have revealed the somatic uiiimpair- 
ment of siglit and proved that it is only psychically affected. Unilateral 
blindness is the more frecpnmt, altliough tiiere have been a few cases of 
double-sid(‘d blindness, niminution of vision, which usually affects the 
left eye, appears to lie a purely jisyehogenic affection and largely diu' 
to suggestive examination. It is a complaint that arises largely out of 
fatigue or an inability to concentrate attention. 

Scotomata and disturbancf's in color perception, pupillary immobility 
ami umMjual pupillary reactions are sometimes observed among other 
complaints which the hysteric reaction is able to produce. 

Vkuktativk Systkm (hiANUKs. — In the field of vasomotor and trojiliic 
as well as stHjretory disturbances there is still much discussion. Here is 
opportunity for elos(‘r investigation of the relation of the aetivatinjr 
wi.sh stimulus and the autonomic pathways over which these operate. 

Thermic changes show great variation and an anomalous character. 
There may be rise of temperature or there may be localized hypothermia, 
which was observed in Ilabin.ski and Froraent’s cases of so-called reflex 
disturbance's. Skin ehang<*s, \irticaria, edema, and other secretory dis- 
turbances are all to be considered carefully as manifesting a purely psy- 
cbogenic origin or a psychic activity upon a constitutional condition of 
skin irritability, trojihic ]>e(Miliarities or what not. Here again the p^^i 
tieiilar psychic trends of the personality may utilize the physiologic 
pathways and at the autonomic level of nervous activity convert an auto- 
erolie tendency, an exhibit ionistie wish, any primitive self-seeking type 
of reaction into such detinitc disturbances far below the level of con- 
scious choice or of conscious awareness. Occasionally even the hysteric 
aggravates such comlitions or induces some such manifestation, as a skin 
disturbance, by an interference and activity which is almost clear in 
coiismousness as an impulse or an attitude, so that these pathways of 
manifestation are at the disposal both of the suppressed and the re- 
pressed factors of the personality. 

This may be true also in rt gard to any secretory activity. There may 
be increase or diminution or saliva, sweat, of the flow of tearp, while 
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:,;:graTO^ bronchial and nasal secretion is a most common svmptom. 
All of these are indicative also in the healthy of the reaily conversion of 
(motion when it is roused on certain occasions. It must, however, be 
kept in mind that it is possible in these manifestation.s to have a dis- 
ttirbance due to multiple sclerosis or syringomyelia. 

Both the urinary and intestinal secretions may be much modified in 
liysteria and form also ready avenues, associated as th<‘y arc with in- 
fantile interest, and also with the adult sexual, for the uiieonKcioua 
manifestation of such interests which under repression seek some related 
conversion pathways. 

Changes in metabolism also fall under the same form of explanation 
as results of the disturbance of function by the psychic pressure Avhich 
has all somatic pathways at its disposal. 

Alterations in reflexes are of but little diagnostic imi)ortance. though 
they are frequently present. The corneal, conjunclival, palpebral re- 
flexes are diminished and there may be loss of the faucial and pha- 
ryngeal reflexes. The triceps and radial periosteal reflexes usually are 
increased. The anal reflex may be absent or show hyperesthetie sensi- 
bility, like the rarer vaginal reflex. These two are evident signs of the 
emotional disturbance of the reflexes. Marked irregularity in the re- 
flexes should suggest organic lesions. 

The knee jerk and Achilles jerk may be lost during or after hysterical 
attacks, though they are as a rule increased in hysteria. Here, too, the 
method of interpretation is not yet sufficiently clear. 

Psychotic Symptoms. — The strictly mental manifestations have been 
freely mentioned throughout this dismission in their close as-soeiation 
with the various forms of conversion phenomena. Yet special attention 
may be given to certain mental states which may mark the hysterical 
picture and which show more or less profound mental altcTation as a re- 
sult of the unconscious striving. The so-called hysterical dream state 
or twilight state has become well recognized. Here eonseiousness has 
fallen temporarily to such an extent under the control of the uncon- 
scious phantasies that the patient remains or goes about in a state of 
dreamy delirium or in a deep revery, retaining a general orientation 
or an ability automatically to engage in oniinary conduct but with 
complete or partial amnesia afterward for his acts or for the condition. 
The dreamy attacks may be associated with a major seizure, immediately 
preceding the latter or existing during the attack. In this case the 
patient may be quiet and self-contained but dazed, or there may be the 
profound lethargic condition already commented upon. In the automatic 
activity of the state of revery patients may go far from home and be 
temporarily or permanently lost from their surroundings, or they may 
commit crime, and even criminal acts which have a motivation in con- 
sciousness may be carried over to commitment in this dream state, so 
that this state is a most important matter of metlico-lc^l interest. Path- 
ological lying, accusations, and the peculiar spasmo<lic, impulsive type 
of talking, laughing, emitting animal cries, etc., which has been called by 
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Ganser ‘■Vori.^reHle..- beU.tX-' also in this category of twilight stal- 

“*Care must Js- cx.-iris,-.! to distinguish this state from the similar on,, 
belonging to alcoholism, c,,il<.t.sy or traumatism The dreaminess asso- 
ciated with an «,.i.ca™.,cc of consciousness, together with the suggest.- 
bilitv rapid changcahlcncss of conduct, the foolish, childish character 
of such conduct and the signs of somatic conversion distinguish the 

hvHfericfll (in'Hniy staf<‘. ^ i .v 

The prpsfiitatioii (»f siK*h a variety of symptoms and also the ready 
ability to adopt symptoms from any other diagnostic group offer special 
danger of eofi fusion with other psychoses. 

It is becMiming more anti more clear under penetrating research that 
there is not the (*lose rosembIan(*e in the convulsive seizures to epilepsy 
once believed. Of course the two syndrome groups may be present at 
the same time in the individual. Aside frorn the distinctions which may 
be observed in tin* seizures, in which the loss of consciousness and of 
motor control is complete in epilepsy and partial and incomplete in 
hysteria, the attempt to separate the two diseases in the light of the 
dynamic trend makes a v\emvv differentiation between them. At the 
same time it gives the aftVetive background out of which the impulses 
arise as a similar one, utilizing however different mechanisms for taking 
up the dynamic impulse. Epilepsy belongs to the regressive type of 
neurosis, perhaps appearing in a hallucinatory, dissociated form of 
phantasy, but at any rate ropnisenting a drift back to an earlier biologi- 
cal level, psychic and somatic. This manifests itself in the completeness 
of the attack in its return of the patient to an infantile or preinfantile 
level and in the gradual permanent regression of psychic and physiologic 
funetiou as tin* eiiilejilic (hderioration lU’oceeds. 

Hysterical features may appear in connection with any other psy- 
chosis, since hysteria manif(‘.sts a type of reaction in an altered person- 
ality, Somatic organic* tests are a criterion for a differential diagnosis. 
In the more evident mental reactions more difficulty is experienced but 
here too the ctonsideratiou of the differing mechanisms is a guide. Hys- 
teria is clost‘ to dementia pra*(*ox in its manifestations, yet as Jung has 
shown, those two syndromes n'present different direction of reaction. In 
the hysterical th(»re is still tin*, tendency to activity, to reach reality 
although by the pathways of displacements and conversions, while in 
the dementia pnecox the iialhways are blocked and the trend is away 
from the real world. Or according to Kempf’s interpretation of the 
^me distmetion, in dementia pnveox the patient is unaware that it is 
the ego 8 own wish and craving which cause the distress, that the latter 
has^a TOtal .sorTc., wlule tl.e hystorie is able to acquire this knowl- 
invlndos the latter in the “benign” type oi neurosis 
and the former m the ‘'pernicious” type. 

Truant.— The treatment and the prophylaxis of hysteria are most 
im^rtant tmnstderattons. The history of hysterical ther^y wuW Le 

which we have seen is 

practically simultaneous ,v,th that of the human race. Just as «ie 
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. ..nception of hysterical nuaiifestations has nassed through many staoea 
so hM the praetiMl approach to it. Its dynamic nature, m that b uS 
s:ood today, explains also the method of sensational, “miraculous” cure 
which has not yet passed out of possibility. Anything that will slowly 
„r suddenly alter the fom of the striving for the active cravings and 
tlnongh confidence, fatth," open the personality into outgoing channels 
such as a trusted or loved object offers to every human being can make 
an occasion for a cure. This is in essence the “transference’* phcncun' 
eiion of Freud. Such a redirection of energies gives at least a partial 
and often a most striking relief of affective cravings, by which healthy 
function has been restored. 


Suggestion and hypnosis have the same basis for tlieir effect. They 
too represent the readiness of the unconscious self to expand, to open 
up to outside objects through the stimulus of emotional response to the 
physician or other medium of healing, and an alteration takes place 
both in the goal and the mechanism for reaching that goal. The change 
ill all these cases is really in the patient himself and effected only by 
him, although by his unconscious self where after all his dynamism lies. 
Thus suggestion, hypnotism, the presence of a “divine” person or a 
sacred spot, or the sudden event tragic or otherwise which changes the 
trend of the striving, are all only opportunities for this personality to 
assert itself in new ways, ways which better fit the dtunands of the real 
world upon the personality. 

There exists a danger in all these methods of only partial alteration 
of the personality. A seeming cure may be effected in regard to a portion 
of the personality, while other trends, other cravings still conceal them- 
selves. Some childish pathway is still overcharged and over it the*wish 
hursts forth later in a new symptom or group of symptoms. 

Freud recognized this together with the need to reach the more 
[)(;rsistent symptoms which were not accessible to the methods mentioned, 
lie therefore instituted and developed tlie slower but more thorough 
juethod of psychoanalysis. lie bases it upon the same principles which 
underlie the forms of therapy discussed, only Jie carries it through the 
analysis to the point where the aims an<l strivings of the personal crav- 
ings are brought to the clear knowledge of coiischuisncss, so that the 
patient has a conscious control and choice of methods of reaction before 
him and is no longer unconsciously driven to utilize the ineffcelive and 
distressing ones of the hysterical mechanisms. Also the patiemt is left 
with such a wholesome knowledge of the meclmnisms once employed and 
the manner in which they are built up and employed by the unconscious 
that he can avoid their domination and so control his own life without 

the need of such indirect “symptoms.” 

Freud’s chief medium for bringing the patient to a knowledge 
of the hidden affective cravings as well as their manner of transfon^- 
tion over into substitutions and somatic symptoms is the dream. He 
examines this in the light of the free associations with which the patient 
surrounds it in the conscious telling and contemplation of it. In this 
way a knowledge is gained of the whole personal aim and trend with 
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th6S6 ifulividual factors wliich have been pathologically developed. It 
Is out of this background of understanding and approach that KempI 
has deveiopwl his classification in which he aims to make more clear tin- 
dynamic trends which tljc autonomic affective cravings of the personality 
have taken. In this way not only can the mechanisms be understood, 
but they can be followed out tlj(‘rapeutically wdth the patient. Thus 
other more effective in(M*hanis?ns can he substituted and the craving or 
wish brought again into a form of activity which satisfies both the per- 
sonality and its relation to its social environment. This, of course, is 
the process of sul)liinatii)u an<l removes the barrier erected by the faulty 
mechanism and through the phantasy form of the wish. It finds instead 
an adult form of direct gratification in many forms instead of the im- 
poKsihJe and inacceptable one which was harbored in the infantile 


phantasy. 

This sort of classificHtioii gives also the best understanding of the 
prophylactic i)ossibilitics in n'gard to hysteria. Freud has made it plain 
that these lie chiefly in the period of childhood, and consist, most simply 
cxprcss(Hl, in the aiding of the child to develop in a free and unhindered 
attitinlc toward tin* world of reality in which he must live. This is not 
the uiigiiided and untrammeled following of individual impulse, for this 
would ordy increase the introversion upon the interests of self and the 
intensifying of these int(‘rt‘sts to the exclusion of relation to other selves 
or the outside world. Then when the child in its earlier or later years 
finds that. tln‘se interests must be altered and adapted to meet external 
conditions It is driven away from the difficulties which the latter present 
and back into an un<*on.scious, in the hysteric a partly conscious indul- 
g«mce in phantasy graf ifi<*utu)n instead of the efforts and often hardships 
ol realdy Tfien tin* struggle continues between the cravings and the 
piiufitnsy form they have taken and the conscious world so that the con- 
version or .substitution pathways are resorted to. 

It IS th(*refore important that children should be treated with that 
iirsloct wluc-1. .Iocs not set them in the limelight of impor- 
tame from which it is so hard lor the immature adult later to free Mm- 

mul |(L'-s '‘Ti‘ between the ideals of phantasy 

ami Uu m tualitn s of the world of environment. On the other hand a too 

: nlu "I:: ^ depriSn and 

aouM, a mgatne or imisochistie scn.se of sa#*!!' i t 

of phantasy exereise rather than Tealftr irehr - “ 
must be taken of the inliorited eonstl nL ^ f account 

physical e,.nstit,itU.u a.,,1 of other hanSts S 

to the external w.nhl more diffienlt and adaptation 

Most important is it to watch the attM 1 P^o^^^ction easier, 
up to definite qnestions and sltmui^ ife “ 

with facts and situations whieh in tlie li “ht r f i • “ confronted 

and comparative helpl^sness preLnV tl h/r 

weighty problems than adnlts iisnalli, . " ^ serious and 

own history. """""y ^-^^ember as belonging to their 

Chief among these or forming the eenw v 

e tne center of all his problems is the 
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sex ] problem. Here a^in Freud has not only brought to attention what 
(.hihiren themselves clearly enough reveal to us when we have eyes to 
gee it or courage to believe it, that the sex pro])lem is always with the 
ehikl and of paramount interest. Moreover Freud has taught us to 
recojrnize it not in a simple unified adult form but in a polymorphous 
form in the many appeals it makes through the child’s own variety of 
interests in its own body, and in its difficult relations of adjustment to 
the objects and individuals, chiefly the parents, by whom it is sur- 
rounded, and its love response to them. It is a variable problem also 
because the child is passing through various stages when one form of 
sex interest or another is paramount on its way up to a<lult maturity. 
Here more than anywhere the judicious but candid presentation and 
treatment of facts aid the child to develop in the realm of reality rather 
tluiii phantasy and to have a wholesome attitude of handling those facts 
and building up reactions which are free and self-expressive and do 
not necessitate the roundabout pathological mechaiii.sms of .substitution, 
eoiiversion, etc. 

Tlie prophylaxis of hysteria chiefly concerns childhood since the 
reactions are deeply laid and for the most part dependent on a lifelong 
faulty attitude. Of course, for a hysterical nature, one in which such 
an attitude is present, there can sometimes be avoidan(*c in later life of 
occasions of special difficulty which put more upon the individual than 
he can bear and so loosen the hysterical reaction. IIere,how(‘ver,it must 
be considered that such protection of the hysteric may be only the 
gratiheation of the unconscious weakness and dependence, phantasy 
};rat ill cation for the individual. This should never take tlie jdaee of a 
tlierapeutic effort to discover and remedy the inner features of the 
difficulty. In the case of a mild suppression hysteria, such for example 
as war conditions produced, this might be avoided by avoiding conditions 
of extreme hardship and fatigue without which the individual might 
always maintain a healthy reaction. In many cases, however, there would 
be found an already imperfect mechanism brouglit more promineutly 
into activity by the difficulties encountered and the temporary personal 
debility. 
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By E. Bates Block, M.D, 
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Definition. — Headache, known also as cephalalgia and cephalea, is a 
symptom of many diseases, and consists of an aching sensation in or on 

the head. ^ 

Etiology. — Heredity plays an important part in headache. Camp- 
bell thinks this due not only to the inheritance of headaches but to the 
factors which cause the headache, such as “ocular, nasal, and dental 

defects, uric acid, nervous and other diatheses. . . v • 

Aoe— Functional headaches are very uncommon before teething 
begins but may occur during teething, whether in the first or second 
dentition, or in cutting the wisdom teeth, and is probably due to fever. 
Headache is frequent from four or five years upward. ^ 

one-third of the sehoolohildren in France and Gennany suffer from head- 
ache (Campbell). Puberty is a very common tune for headaches, mi- 
graine, chorea and other neuroses to develop. Rk,,li 

Cheadle says a continuous headache may occur soon after the sku 1 

closes, and will gradually subside. i h#»Rd 

^V:r.~According to Campbell, during the 
aches are more common in women than in men. ^ slightly 

mated at 76 to 16, and again at 65 to 26; migraine is said to he slightly 

more common in females than in males. «vnn<iiirp to colds 

Seciao».-Winter gives most trouble because of exposure to colds, 

Weakness may produce headaches, as after 
.b.Un«„ fro,. K. f 

congestion. Excessive exemse, ^ause headaches, and 

excessive laughter or &jmg, «"^^®’'|^otional causes, such as anger, 
render a preexisting headache worse. 

worry, excitement, are not uncommon. room, or living in 

Defective Fe»ftto«o»^— Sleeping af headache. Espe- 

cr jwded, poorly ventilated rooms, is a f 
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piftllv is this true when the room is heated by a stove. Excea^^ SMis! ire 
iii the atmosphere is said to provoke headaches, but the ^ s.-en 

headaches ofter. from excessive dryness from stem-heirt radiat-rs, 
A low atmospheric jiressiire is said to cause fron^ heada^e. 

rime of Ili^adachc is often worst in the morning. The pa- 

tient wakes with it. This has been attributed to the unc-acidemia of 
tJie early moniirig (Half?) ; poor ventilation; mouth breathing; the htiri- 
xonlal posture ((’anipbell). But it is more often due to (1) the pro- 
longed pericKi without ing(‘stiiig fluids or food, and the lack of dilution 
of iKUsofiK in the body; (2) a restless night; (3) not having the neck 
properly supported on a pillow. The middle of the day is the most 
eoiufoHabI(^ time for people with headaches. Headaches from eye-strain 
are very apt to eome on about eleven or twelve o’clock in the day, al- 
though the patient may wake with them. Headaches from nasal causes 
are usually jiresent on waking in the morning. Headaches occurring in 
the afternoon and evening are often syphilitic, or due to fever rising 
at this tijiie of day, or to over-work and fatigue. Rheumatic headaches 
are said to he worse at night. 

Temperature . — An over-heated room may cause headache. Insola- 
tion may cause most intense and lasting headaches, after which the least 
exposure to the sun or fatigue causes violent headache. These headaches 
may often last many years; in one of the author’s cases it was asso- 
eiati^d with epileptiform convulsions. Exposure to cold or ‘‘sleep- 
ing cold” often causes headache. A very evanescent pain in the frontal 
region is sometimes experienced from eating ice cream, or taking 
very cold drinks. “The atmospheric state preceding or accompanying 
a thunderstorm is a well-known cause of headache” (Campbell). “Any 
sharp, biting wind is apt to cause it.” In neuralgic headaches the east 
wind seems to aggravate most. 

Or(jamc lira in Diseases . — Headache is a common symptom of menin- 
gitis, encephalitis, enccphaloraalacia, brain tumor, brain abscess, chronic 
hydrocephalus, oxycephaly, osteitis deformans, general paralysis of the 
insane or functional brain diseases, such as hysteria, neurasthenia, hypo- 
chondria, or after epileptic attacks. 

In brain tumor the pain is produced (according to Byron Brain- 
well) by (a) iiierease of intracranial tension and consequent stretch- 
ing of the membranes; {h) direct involvement of the membranes, peri- 
osteum or bones; (c) direct implication of the fifth nerve. Meningitis 
^ produces mo.st agonizing headache, and may he followed by persistent 
headache, which may last a lifetime. In acromegaly the headache is 
usually frontal. W hen it occurs in cerebral hemorrhage, it indicates 
a meningeal seat. It, may occur also in cerebral thrombosis. 

Injuries to the head, such as a jolt or a jar or dkect trauma to the 
head, may cause headache, 

J’ever.-- Headache is often the first evidence of fever. It may occur 
in fever from any cause. Not only the height of the fever but also th(^ , 
uemg it influences the occurrence and severity f f 
the headache. Soraetuues the acute infectious diseases, such as typhoid 
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f,.v.r, pneumonia, mfluenza, etc., are followed by persistent headache. 
It js not improbable that some of these eases represent actual ineiim> 
involvement which may be mistaken for the delirium from fever 
^Malaria may be followed by persistent headache, probably due to anemia 
or lieadache may occur from the fever during the paroxysm ' 

Insufficient or interrupted sleep may cause ‘headaches, or 
sltH ^ing with the head in an unnatural or strained posture without 
proper support of the neck. In some people a mid-day nap or over- 
sleeping will cause it. 

Lithemia or gout is a common cause of headache and is often asso- 
ciated with dizziness. 

Aftcfnic JiBiidiQichBSf from general anemia, are well known. Severe 
hemorrhage, as from injuries, childbirth, etc., may produce severe gen- 
eral headache. The headache is usually frontal, hut it may be 
in the vertex, general, temporal, or occipital. While the headache is 
more often on both sides, it may he on one side only, more (?ommonly on 
the left side. The headache of anemia from prolonged lactation, leukor- 
rhea, poverty (inanition), chronic suppurations, etc., is well known. 
The headache is often continuous, with some neuralgic pains and throb- 
bing. It is liot due to the small (juantity of the blood, hut to its poor 
quality. It is usually helped by lying down. 

Headaches from hemorrhage, chlorosis, and other anemic conditions 
are usually dull and heavy, seldom severe. Headache occurs also in 
pernicious anemia and secondary anemia. 

Intestinal parasites probably cause headache from anemia. 

Active Hyperemia . — Colin suggested as causes: too thick or too tight 
hair; violent bodily exercises, as running, laughing, coughing, vomiting, 
defecation; violent emotions, such as intense anger, grief or shame; and 
excessive intellectual toil (Campbell). The hea<lachc is often associated 
with throbbing, vertigo, tinnitus and flushing of the face. A(‘tive con- 
gestion, such as occurs, from violent emotions and other causes, may 
aggravate an existing headache or excite it in those predisposed to it. 

Passive Hyperemia . — This may he produced by diseases of the heart 
er lungs, muscular efforts of the trunk, or constrictions around the neck, 
but Campbell thinks some other factor also necessary to produce the 


pain. 

Headache from hyperemia is made worse by bending over, cough- 
ing, straining, sneezing, blowing the nose, etc. 

Posture . — When there is congestion of the head during headache, 
stooping over or lying down makes it worse ; any sudden change of 
posture may aggravate it temporarily, but as a rule lying quiet ulti- 
mately affords more comfort and relief than being up. 

The iS'ea^p.— Pediculosis capitis, which is associated with enlargement 
of the cervical and occipital lymph-glands and the glands back of the 
oars, and probably indicates interference with the lymphatic eireula- 
lion, may cause headache. The occiput and vertex are especially affected, 
i'ulling the hair too tight in arranging it is a common cause of head- 
ache among women. The weight of the hair is also suggested by Camp 
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bell or wearing a heavy hat. Osier is credited with Mying that h. ad- 
ache has been attributed to “everything from an adherent clitoris to 


* ^Earache is a common cause in young children. Loud noises, expe- 
eiallv artillery practice or large gatherings, may cause headaches, and 
always aggravate them. Any disease of the ear, especially i^mma- 
tions may give rise to headaches. The pain may radiate to the whole 
side of the head, to the temple, parietal region or ^ciput, or it may 
even extend over to the opposite side of the head. Obstruction of 
the eustaehian tube causes headache by reduction of the intratympanitic 
pressure. Foreign bodies in the ear, or wax, occasionally cause headaidie. 

Teeth.— A\)ka\ abscesses, pyorrhoea alveolaris, dental caries, or im- 
pacted teetli are said to cause headache, although the tooth itself may 
not he painful. 1’lic upper teeth are more liable to produce headaclie 
than the lower, cspe^'ially the molars. Headache from the teeth may 
be frontal, temporal, supra-orbital, or orbital. The lower wisdom tooth 
usually produces pain in the ear or temporomaxillary joint. The pain 
from impacted or carious teeth or abscesses may be occipital or nuchal. 
Dental headache is more often unilateral than bilateral. 

Eyes . — The eyes are probably the most widely known cause of head- 
ache. Bright light, such as sunshine, snow, or the glare on the water, 
may affect the oi)tie nerve quite independently of the reflex effect upon 
the intrinsic ocular muscles, according to Campbell. The visual sys- 


tem is peculiarly sensitive in many diseases of the eye, such as conjunc- 
tifvitis, keratitis and iritis. Various organic diseases of the eyes, such 
ak glaucoma and tumors of the orbit, cause headaches; the pain is 
vffiually only on the side of the eye affected. Any increase in intra- 
ocular tension will cause headache. However, atropin increases the 
/ensioii but sometimes relieves headache, due to lessening the strain, 
feserin diminishes the tension, and may afford relief to headache. Eye- 
strain is due to tht‘ act of accommodation, focussing and fixation. Head- 
aV^hes are usual ly produced by fatigue of the intrinsic or extrinsic ocular 
muscles. Strain of the intrinsic muscles causes frontal headache, while 
strain of the extrinsic jiiuseles causes occipital headache. 

i^f the refractive errors, hypermetropia is the commonest cause of 
eye-si^in (more common than myopia or astigmatism). Hypermetropia 
and a^iginatism throw more work on the ciliary muscle. Myopia causes 
headache probably in part from over-work of the adductors. Weakness 
of th(^ tiliary muscle may be due to paralysis, presbyopia or loss of 
tone fr^ general debility, anemia, neurasthenia or any debilitating 
disease. ^ debilitated states of the nervous system the headache is usu- 
ally verti(>al, but if brought about through the eyes may be frontal. 
Asthenopiajmay be due to food poisoning, and may be improved or cor- 
reded by diet or attention to the bowels; it is said by Campbell to be 
due smnetiines to nasal disease. Paralysis of the extrinsic ocular mus- 
cles often does not give rise to any headache because fixation is impos- 
si e and is therefore not attempted, thereby occasioning no eve-strain. 
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It partionlwly m the mUder forms of muscular weakness that head- 
acht ^ occur, due to the effort made in fixation 

.Vcco^mg to Crawford and others, hyperopic errors are more com- 
jjioii in children than emmetropic and myopic conditions, 

Walton questioned 100 individuals with healthy si^ht (of whom 
31 per cent, never had had headaches) ; 42 cases of partial blindness 
acquired or congenital (of whom 29 per cent, never had had headaches) • 
and 90 cases totally blind since infancy (of whom 6(i per cent, never 
had had headaches). Headaches, therefore, seem twice as coiniiion among 
those subject to eye-strain than in those in whom this element is wanting. 

According to Wilson, disturbance of muscle balance was present in 
60 per cent, of his 200 cases of headache, and the prevalent variety sug- 
gests over-taxed or feebly developed accommodation. 

In 200 cases of headache due to ocular disturbances, Wilson found : 
Age-, 10 to 49 years; sbx, 177 females to 23 males; occupations^ over one- 
half were dressmakers, typists, scholars, clerks or stiuhmts; locality of 
pmn, order of frequency was : forehead, behind the eyes, vertex, occiput ; 
time, some had it all day, in some it began in the early morning, and 
in many it was associated with near work only ; vision, 08 per cent, had 
good or fair vision, 19 per cent, moderately bad vision, 13 per cent, had 
bad vision. 

Refraction: 


Emmetropia 20 per cent. 

Low hypermetropia 24 “ “ 

Low myopia 9 “ “ 

Hypermetropic astigmatism 20 ** 

Hypermetropia 11 ** 

Myopic astigmatism 7 “ “ 

Mixed astigmatism 3 

Myopia 3 

Others 3 


Most of the cases of emmetropia had frontal headache. Ilctero- 
phoria existed in 60 per cent, of the cases, of which e.sophoria was the 
commonest (37 per cent.). 

Muscle Balance . — Doyne says that pain at the nape of the neck 
(nuchalgia) is perhaps always due to disturbance of muscle balance 
(probably meaning, if due to eye-strain at all). Wilson found that 
nearly all of his cases who complained of pain at the back of the head 
or neck had disturbance of muscle balance. Doyne thinks that the 
exhaustion of the automatic power of the eyes for fine adjustment in 
anisometropia is the main cause of headache. Wilson does not think 
there is much evidence of preference as to what form of eye-strain 
produces headache. Anisometropia occurs chiefly in hypermetropic as- 
tigmatism, myopic astigmatism, hypermetropia and mixed ^stigmatism. 

Diseases of Nasal and Accessory Sinuses— Skillern says the cause of 
headache in nasal and accessory sinus troubles depenc s upon (a) 
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swelling of the mucosa with pressure or irritation of the nw^; (b) 
SiSel contact of the swollen mucosa; (0 ne^tive pressure m the sinus, 
(d) stasis following obstruction of the drainage passa^; («) ulcera. 
tion of the iiiuoosa with involvement of the nerves; (/) reabsorption 
of toxins formed witliiii the sinus; (g) any condition which causes active 
cmmcstion of the cranial circulation (acute exacerbation of a chronic 
inflanirnation, ovcr-induljrcnce in alcohol and tobacco, etc.) ; (h) dis- 
turbatices in the blood ajid lymph circulation at the base of the skull.’’ 

It mav he hroufrljt about by acute coryza, nasal catarrh, nasal cal. 
cull, uiKrcven worms an^ said to get into the nose and frontal sinuses 
a»Hl cause headaehe. Morfra^]:^i, in commenting on Bonetus Sepulchre- 
turn, says: “And with Goil’s leave even scorpions” were found within 
the skiill, which he did not believe. (Quoted by Campbell.) 

Diseases of the frontal, ethmoidal, maxillary, sphenoidal and 
tympanic^ sinuses, such as polypi, foreign bodies, and inflammations often 
cause hcuflachc. Thc.se may i)ersist for years without a diagnosis being 
made. Prohal)ly tlu* most common are nasal polypi, and swelling of the 
turbinate h«)ne.s, very frequent with hay-fever. 

AiifogrnoHs Poisons. — Constipatmi is one of the commonest causes 
of headache and is usually tliought of by the laity and physician before 
anything else. iMany pi^ople never have a headache except from con- 
stipation and always have it when the bowels fail to move. Daily move- 
ments are no (‘.ertain indication of bowel health, as the movement may 
Im? twenty-four hours too late. Ileocecal insufficiency is very important. 

The Kiihugs. — Uremia often causes headache; it is said to occur 
most often in the morning. Headache may precede the uremic attack. 
In some cases they are due to meningeal edema. Renal calculus some- 
times causes headaehe. Headache occurred in 36 per cent, of the au- 
thor s cases of Ilright’s disease, as seen clinically. In all eases of head- 
ache the urine should be examined, and especially the degree of acidity, 
acetone, diacetie. aeid, iiuliean, urobilin and urobilinogen and oxaluria 
noted. 

I he Liver. Biliousness, jaundice, and aento yellow atrophy are 
causes of heatlacdie. 

I rio lU'idemia is olten a eau.se of headache and migraine; the head- 
aches are apt to occur during the morning alkaline tide. 

During hcadaclie the stumach often ceases to absorb; any food or 
niediciiifc iii it will lie there until vomited or until the headache passes 
off. Ihis fact lias often given rise to the idea that the stomach causes 
the headache, which is not usnally true. No doubt exists, however, that 
certam foods will produce headaches in certain people, especially when 
they suffer Irom ludigestioii; for the food spoils in the stomach and 
the poisons that are thereby absorbed produce the headache. It is 
particularly in cases of achylia gastrica that this occurs. In cases of 
hyperohiorhydria associated with headaches, they are both probably due 
to the same nervous cau^. Dilatation, gastroptosis and fermenLion 
are often associated with headaches! 

Acute and chronic gastritis, and intestinal indigestion and intestinal 
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wo, IS may «Biw headadie. Stricture of the rectum is said to cause 
in tn6 OOCiput* 

Die headache m are particularly severe and persistent. 

Arrn^ng the giands of internal secretion, headaches occur in acromesalv 
myxedema and Addi^n’s disease. ® 

Exogenous Powcww.— -Headaches are often due to exogenous poisons, 
such, for example, as nitroglycerin, which produces a feeling of fullness 
in ihe head, and either pressure or a lifting sensation in the vertex. 
Quiriin often produces headache. Anesthetics, aconite, belladonna, carbon 
moiioxid from excessive smoking, caffein, copaiba, digitalis, ergot, lead, 
mercury, opium, veratrum may produce headaches. Alcohol in excess] 
or in some people, even in small quantities, often causes headache. This 
may be produced by the acidity of wines, by the toxic effects on the 
brain, by digestive disturbances, by the constipating effect, by the fusel 
oil in cheap whiskey or in chronic alcoholism by chronic thickening of 
the meninges. Among rarer drugs may be mentioned anilin, carbon 
bisiilphid, sulphuretted hydrogen, strychnin, turpentine. Iron produces 
headache when given to people who already have enough in their blood ; 
sometimes diuretics, by leading to a concentration of the blood, will 
produce severe, persistent general headache. The author saw one case, 
from drinking lithia water, in which the hemoglobin was 120 per cent, 
but gradually returned to normal after the litliia water was stopped. 
Plethora not uncommonly produces headaches through an increase in 
the quantity of blood in the body. The author has seen intense headaches 
in Osier’s disease (polycythemia), as well as from polycythemia produced 
by excessive diuresis, and hyperhidrosis. Suppressed menstruation may 
also cause plethoric headache. 

Blood-vessels . — ^Arteriosclerosis sometimes causes headache, probably 
from inanition of the brain. Hypertension may produce headache, but 
many cases with extremely high blood-pressure never have headaches. 
The tension usually, increases during the paroxysm. The headache is 
apt to occur during the morning and evening alkaline tide. 

Lumbar puncture is often followed by headache if the pressure of 
the spinal fluid is low, or lowered by the withdrawal of too much fluid, 
hut it may be relieved by elevating the foot of the bed. 

Rheumatism of the muscles of the head (frontalis) and neck causes 
severe pain or a dull ache, which is made woi’se by the movement of these 
muscles, or by pressure on them. Subcutaneous fibroid nodules may exist 
on the sealp or back of the neck and be very tender on pressure. 

The Sexual Orpatw.— The influence of the sexual organs in the pro- 
duclion of headaches is probable, occurring as follows: 

(a) From insufficient internal secretions brought about by nocturnal 
emissions, spermatorrhea, and allied losses. 

ih) From nervous strain, produced by erotic impu ses, unsati^^ 
sexual desire, restlessness at night, dreams, disturbed seep, ® • 
ii' the male and female. Block has reported headaches m 
nMctumal orgasms^ and since this paper was written many 
hs.ve eome to his attention. 
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(c) Diseases and displacements, such as utenna flexi ns, 

versions, erosions of the cervix, suppressed or scanty menses, after labor 

or abortions, endometritis, etc. . , , , • • , 

Afenstniation.—Moumy recurring headaches may occur m girls be- 
fore puberty. After the menses begins, the headaches usually occur 
just before the tiow, or in some cases a day or two before; they eiiuer 
cease when the tiow starts, or they may last the first day of the 
menses, but rarely during the whole menses. Sometimes they be^^in 
during’the tiow, rarely after it. Various theories of the mode of action 
have hevn advanc(‘d. Mackenzie thinks it due to^ congestion of the 
nasal mucous membrane, while Haig attributes it to uricacideinia. 
Head thinks it due to lowered specific resistance of nerve-centers to 
sensory impulses. It seems probable, however, that swelling of the 
hypophysis during menstruation may be a cause of menstrual head- 
aches. Th(^ whole nervous system is upset in many women at the menses. 
When a predisposition to headache exists, this condition would easily 
cause it purely as a nervous manifestation. By some this headache 
has been supposed to be a reflex headache ; by others as due to toxic 
products from the ovaries. 

Monthly epochs occur according to Campbell during pregnancy and 
lactation, and headaches may occur at these epochs; or the pregnancy 
may have a beneficial effect and the headaches cease entirely. During 
the postclimacteric epochs headache is very common. During the meno- 
pause women more frequently suffer from headaches than during any 
other time; these headaches usually start before the first irregularity, 
and may last for years after its cessation. 

Either amenorrhea or menorrhagia may cause headache; headaches 
may coexist with dysmenorrhea or irregularities in time. Both of these 
are nervous in origin, and frequently due to unnatural sexual excita- 
tion or anemia. 

Kelly found that 107 out of 500 pelvic and abdominal cases suffere<i 
from headache; in 32 cases the headache was associated with the men- 
strual period. “Menstrual headaches are vasomotor in origin.** “As a 
rule, the premenstrual form is relieved when the flow appears, and the 
menstrual form when a sufficient flow is established.** 

Headaches are often produced by anemia from uterine hemorrhage. 
When the headaches follow the menses they are often due to excessive 
flow. 

^ Pregnancy may relieve or temporarily cure headaches of menstrual 
oripn. But pregnancy may^ itself cause headaches, which are more com 
moi^ from the third to sixth month, and the tendency to headache in* 
en a'ises as the climacteric is approached, 

especially if prolonged, has a tendency to produce headache 
fruiii {memia, exhaustion, or prolonged cessation of the menses. 

Syphilis may produce headaches through gross patholog- 
ical lesAns or in other cases through intoxication. In the secondary 
stage headache is very common, and occurs also in the fekrile attacks 
of syjShilis, probably partly from the fever. They are more severe in 
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^omen in men. The organic headaches in syphilis are due to 
mcingitis or gummatous formations or arterial changes, or changes in 
the skull. The headache often precedes by days or months the paralysis 
or iphasia from syphilis. It is often localized, and accompanied by 
temlerness, but in the majority of eases the headache is general, becoming 
worse in the afternoon and night. When meningitis is present the head- 
acho may be continuous and excruciating. 

Symptomatology. — Clinical Manifestations. — Of course the chief 
and essential symptom is an aching sensation in or on the head which 
may be strictly localized to a small area (clavus), and may remain lo- 
culizcd; or may extend from this area and become more or less general. 
Headache may be unilateral or bilateral. Headaches in the front of 
the head are spoken of as frontal or sincipital ; those in the top of the 
head as vertical ; those in the back of the head as occipital ; those in the 
side of the head as parietal; those back of the ear as postanricular ; 
those in the temples as temporal. The seat of the pain depends upon 
two factors: (1) a predisposition to pain in a certain part of the head, 
in which case whatever the provocative causes may be, the pain centers 
at this point, and may be reproduced at this point by different causes; 
(2) the determination of the seat of the pain by a definite cause for the 
headache which is practically always at the same point, occasionally 
varying (probably from other factors coming into play), or often be- 
coming general when severe, or perhaps being always general and not 


localized. In general debility, the headaches are usually vertical; in 
neurasthenia, they are usually frontal, but may be vertical. In hysteria, 
they are usually general, but may be frontal or vertical. In pelvic 
disturbances, they are said to be most often vertical. Dj^speptic head- 
aches are usually frontal. In cases which always have pain in the same 
place, never varying, the headaches are often due to a definite fixed 
cause, while in those where the pains vary in site and place they are 
usually functional, and due to a general cause. When the headache is 
on both sides it is usually more intense on one side than on the other. 
In other cases, it is entirely unilateral. 

Character of the Pain in Headache . — It may be dull and continuous, 
but rendered worse by coughing, sneezing, exertion, bright light, noise, 
etc. It may be throbbing, shooting, burning, splitting, etc. The head- 
ache may be paroxysmal with freedom from pain between attacks. It 
usually comes on gradually, or the patient may wake with it. Campbell 
says, *‘The painful area (in unilateral headache) may more or less 
exactly correspond to the distribution of a particular nerve, such as 
the supra-orbital, supratrochlear, nasal, auriculotemporal, great auricu- 
lar, or great occipital.*' A portion of a nerve area or several nerve areas 
may be involved. The pain usually comes on gradually, though it may 


be sudden in onset and cessation. ... . « _^**»*« 

{a) The Accessory Sinuses of the Aose.— Pam m sinus infiammation 
occurs according to Grunwald in 100 per cent, of 
^>0 per cent, of chronic cases. The pain often recurs at the same tone 
each day, usually in the forenoon, and lasts several hours. 

VOUX.— 14. 
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Tha Bain in frontal sinusitis is usually limited to tlie gl&bellft m supra- 
orbital region, but may affect the whole frontal regiom It tt rar.ly 
occipital Ld is on the side of the inflammation. There is 
peri^icity of the pain, usually from 10 a. M. to 2 or 4 p. H.. when it sui- 

The ethmoid usually causes dull pain between the eyes with a feelmg 

of weight in the vertex. . . , i. x • i. • 

Mdxillory sinusitis causes pain in that area but in chronic cases it 
is often supra«orbital (one-quarter of the cases), and confined to the 


side of the lesion. 

Sphenoidal sinusitis can cause severe pain in the temples, postauricu- 
lar region, and middle ear, with a feeling of weight and pressure in 
Ihe vertex. The headache may be the only symptom of the disease. 
IJoth the sphenoid and posterior ethmoid cells may cause pain in the 
occipital region. 

The headache from Mranosal disease (obstruction) is usually at the 
root of the nose, over the glahella, or extends to the frontal region. The 
pain is usually worse on waking in the morning; it frequently awakens 
the patient about four or five o’clock in the morning, when, too, the nose 
is filled up; it often decreases. during the day, and is easy in the after- 
noon. This form of nasal obstruction is often associated with priapism, 
which is usually slight and not associated in the mind of the patient with 
the condition, but may be severe and persistent. Both the headache 
and the priapism usually terminate on clearing the nose of mucus, on 
contraction of the swollen tissues by suitable treatment, or by the free 
discharge of mucus or pus from obstructed accessory sinuses, or epis- 
taxis. The most frequent location of the pain in sinus disease will be 
seen in the diagram taken from Skillern, 

(6) The Eyes . — Various disturbances of the eyes give rise to head- 
ache, which is most often frontal, sometimes occipital. “According to 
C’ulver and Dana, the pain resulting from errors of refraction is gener- 
ally frontal, while that occurring in consequence of muscular errors is 
more commonly occipital.” (Quoted by CampbelL) Frontal headache is 
less common among the blind than in those who see well; but the blind 
are more liable to parietal headache. Campbell suggests the possibility 
of ear-strain comparable with eye-strain. 

When the headache is on one side, it is usually on the side of the 
greatest ocular defect such as in anisometropia. There is usually a 
history of eye-strain, or an occupation which involves excessive or close 
work with the eyes. The headaches often come on about noon after 
several hours work, but on the other hand the patient may waken with 
the pain in the morning. While the headache is usually frontal, it is 
sometimes occipital. 

Flemming says hypermetropic headache is most often frontal, above 
each orbit, but it may be occipital and nuchal. “A very characteristic 
future is that the patients waked up with headache which improved 
after breakfast and might be absfent during the day if the eyes were 
not much used, but would be increased or brought about by the use 
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of the ey®® work.” According to Crawford, eye-strain most 

frrquently causes brow-ache or supra-orbital headache over one or both 
ne3d; is deep orbital pain (usually astiginatisin). Pronto-occipital 
luavlache may be most acute in the morning due to eye-strain on the 
en vious day, and occurs especially with astigmatism, with axes devL 
^ting from the vertical. 

The symptoms of eye-strain, aside from headache, ai*e fatigue on 
using the eyes, blurred vision, discomfort, or even tenderness of the 



p„ 1 -Biaoeam showing the Moee Feeogent Situations of Pain in Acceseoet 

eyeballs; when tebg"su^ »««“■ 

to the images received from each eye not Dting i 

rately. , is in proportion to the height of 

headache. . . to general headaches, such as 

id) Various tom constipation, and intestinal dw 

uric acid intoxication. Bright ® 
orderg with their assoriated symptoms. 
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(el The headaches from organic intracranial dU^et an asnally 
severe and persistent. The headache from memngito M the most it,, 
tense known. Headache from brain tumor is at first intermittent, but 
the attacks tend to be closer together and more persistent, and finally 
are constant, with acute exacerbations. These attacks probably represent 
congestion in or around the tumor, or have to do with a variation in the 
supply of blood to the tumor. Brain abscesses, like brain tumors, may 
produce severe and persistent headache, which may be worse in one part 
of the head than in another, but does not always correspond to the 
I)08ition of the tumor, although frequently in cerebellar abscess or tumor, 
the pain is occipital and nuchal. In brain abscess there may be latent 
periods in which all pain disappears. 

“Whatever tends to aggravate functional headache, such as stooping, 
a fit of coughing, excess of nitrogenous diet, tends also to aggravate 
organic headache’* (Campbell). Headache, no matter what the cause, 
is usually made worse by constipation, straining at stool, stooping, sud- 
den jarring, severe mental strain or loss of sleep. When the headache 
is due to nasal disease it is often associated with impairment of the 
cerebral functions, defect in memory and concentration. 

Other Symptoms Accompanying Headache , — ^During the headache 
various other symptoms are present. The patient may be depressed and 
irritable. The power of concentration and attention is diminished. 
There is disinclination to work, mental slowness and drowsiness. Photo- 
phobia is a common symptom ; the patient is usually found in a dark- 
ened room, preferring quiet and solitude. Occasionally dimness of vision, 
deafness and tinnitus accompany the headaches, but usually there is 
hyperesthesia of sight and hearing. There may be a feeling of numbness 
and weight or pain in the ears during the headache. 

Physical Findings. — Sometimes there is soreness, pain or tenderness 
in the eyeballs, or pain on moving the eyeballs. There is a decrease in 
the luster of tlie eyes in headache, except in fever. Usually during 
headache theie is enophthalmos and a distressed look, with a pinched, 
drawn expression and slight blueness of the skin. The hands and 
feet are often cold to the touch. Sometimes the pain is accompanied 
by flushing of the face and profuse sweating. If fever be present, the 
eyes may bo bright and prominent and conjunctival congestion may 
occur. 

In some cases the temporal arteries are distended, tortuous, and 
throb violently (although the face is usually pale during the attacks) ; 
this may be only on the side of the headache if it be unilateral. 

The flow of urine is decreased during the attack. 

Campbell says that in those accustomed to supra-orbital pain he has 
often noticed asymmetry in the frontal wrinkles and the height of the 
eyebrow. There may be corrugation between the eyebrows, due to con- 
traction of the cornigatores supercilii, and transverse wrinkling of th(! 
forehead due to contraction of the occipitofrontalis, especially if the 
headache be frontal, orbital or if photophobia be pi^sent There is 
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partial doaure of the eyes due to the sphincters, and drooping of the 
from relaxation of the levatores palpebrarum. 

I n febrile cases, ^ the face is usually flushed, also in coiigfestive head* 
associated with pulsation of the carotids. In non-febrile ea.ses, 
•{he tace is usually pale and shrunken, and the complexion sallow or 
hluish. There is a general expression of suffering. In some cases the 
patit nts walk the floor in pain, but usually they feel better lying down! 
The liands may press on or rub the head over the seat of pain, or they 
jaay even beat upon the head ; and in one of the author ’s cases the 
patient thrust her thumb deep into the orbital fossa above the eye till 
it was feared she would dislocate the eyeball. Sometimes the patient 
tosses the head from side to side in bed or may cry out in anguish. Chil- 
dren may beat or rub the head, or wear the hair off the back of the 
head from tossing on the pillow. 

In some cases a localized swelling may occur on the scalp or a “Pott’s 
})uffy tumor’’ may appear. Grayness or alopecia sometimes occurs. 

In some cases there is a localized elevation of temperature cu the 
scalp which is evident to the sense of touch. Tenderness of the scalp 
may be present in intracranial disease; in organic disease of the cranium, 
pericranium or epicranium; in rheumatic or gouty headaches; or from 
other causes, and may exist without headache being present. Tender- 
ness may only be elicited on examination, or may be very evident to 
the patient, especially on combing or brushing the hair. It is usually 
associated with headache, and may precede, coexist, or follow the pain ; 
but the area of pain and tenderness may not exactly correspond. The 
hairy portion of the scalp, especially the vertex, is most liable to tender- 
ness. In cases of brain tumor the tenderness is more indicative of the 
seat of the tumor than is the seat of the headache. 

Diagnosis. — The diagnosis of the existence of headache rests entirely 
upon the statement of the patient, except in infants, in whom it may 
be suspected by their actions (see Physical Findings). What is of more 
importance is the determination of the cause of the headache. Malinger^ 
ing is common, and is more common in headache than in all other dis- 
eases combined. It is the usual social excuse, and is often used to cover 
any disinclination on the part of the patient to do other people’s ways, 
flut it should not be forgotten that it is often the first symptom of 
inflammatory or febrile disorders, and the author has seen cases of appen- 
dicitis which at the time of diagnosis gave no other complaint except head- 
ache. The temperature should always be taken in cases of unusual head- 
aches and the various factors given under etiology should be considered. 

When due to nasal obstruction, inhalations of steam will shrink the 
nasal mucosa, and increase drainage. If headache is relieved by this 
pn)cedure, it indicates that the cause lies in the nose, or one of its acces- 
sory sinuses. The same effect may he produced by chloretone, campho- 
meiithol, or cocain sprays. By cocainizing different portions of ^ the 
nose it can be determined which part of the nose is the cause. By irri- 
tating different parts of the nose with a probe it can be determined 
which pain aggravates or reproduces the headache. Inflation of the mid- 



374 


HEADACHE 


die car relieves lieadache when due to the ear. In puralent otitis, v. hea 
the pain is in the oceipital region and side of the neck, it usually indj. 
cates meningeal involvement and is often 

Brain ixmor and brain abscess will usually show some focal evidences, 
and a gradual march of symptoms and signs, optic neuritis, etc., whiej^ 
should be excluded by examination. Jenner points out that the con. 
tinuanco of pain after vomiting has ceased is strongly suggestive of its 
meningeal origin and occurs in all forms of meningitis. Cerebral sijpk. 
ills may he excluded by its symptoms and signs, or if not, then by the 
usual blood and spinal fluid tests (Wassermann test, cell-count, and 
globulin test). 

Headache due to the eyes can be excluded by the usual eye examina- 
tions; hut it is suggested by the occupation of the patient, the history 
of over-use of tlie eyes, the time of day of the occurrence of the head- 
ache, the frontal or occipital location of the pain, etc. 

According to Gowers, a headache that prevents sleep is organic, while 
one which does not interfere with sleep is functional; Campbell thinks 
this true of minor headaches, but thinks any severe pain may interfere 
with sleep. Sleep often relieves headache. 

Supra-orhital headache always rouses suspicions of malaria (*‘brow‘ 
ague”) and often occupies a smaller area than the distribution of the 
supra-orbital nerve. 

Occipital and nuchal headache leads to a question of cerebellar tumor 
or nervous strain, which arc easily differentiated. Sometimes the ques- 
tion of differentiation of neuralgia and headache may offer difficulties, 
especially as tenderness may he present with headaches, and according 
to Campbell may be absent in neuralgia. But the character of the pain 
and strict limitation to the area of distribution of the nerve in ques- 
tion are usually sufficient, though it is a question whether headache itself 
is not often a neuralgic condition of the meningeal branches of the 
trigeminal nerve. 

Leftwich gives the following lists of headaches classiflled according 
to the seat of the pain: 

frontal Ifcfuiachc: Adenoids, anemia, enteric fever, eye-strain, fevers 
(prodromal stage), frontal sinus obstruction, gastritis, glaucoma, hema- 
Jnater, iritis, litheniia, malaria, neurasthenia, periostitis, 
syphilitic nodes, thrombosis of the superior longitudinal sinus, trigeminal 
neuralgia, uremia. 


Occipital Headache: Adenoids, asthenopia, Buhl’s disease, cerebellar 
tumors, cerrbrospiual mcniuRitis, cervieo-occipital neuralgia, cirrhosis 
diabetes, epilepsy, eye-strain, gout, locomotor 
nephritis (chronic), neurasthenia, 
fnneJ! f sphenoidal disease, syphilis, syringomyelia, 

tongue lesions (basal), uterine diseases. , sy ngu .r 

Mr ^/eodac/ic." Adenoids, antral abscess, bone (diseased), e;in- 

statf "^y^enorrhea, eye-strain (unilateral), gouty 

sate, hysterm, mastoid abscess, migraine, nephritis (chronic), otitis 
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inwliii, polj^pus (nasal), trigeminal neuralgia, tumor (cerebral), wax in 

ftlf '' ^ 

rain vn Vertex: Anemia, chlorosis, constipation, epilepsy, hysteria, 
asthenia, uterine disease. 

rnclassified Headaches: Abscess of brain, Addison’s disease, ague 
alcoiiolism, amenorrhea, anemia, apoplexy, arsenic poisoning, asthma, 
atony of stomach, aura epileptica, catalepsy, chlorosis, cinchonisin, cir* 
rhosis of kidney, compression of brain, congestion of liver, constipation, 
coryza, dengue, diabetes, dilatation of stomach, disstmiinated sclerosis, 
duodenal catarrh, dysmenorrhea, dyspepsia, dyspnea, embolism (cere- 
bral), encephalitis, epilepsy, erysipelas, exophthalmic goiter, general 
paralysis, glandular fever, glaucoma, gouty state, hematoma of dura 
mater, hemorrhage, hay-fever, hereditary cerebellar ataxy, hydi-ocepha- 
lus, hyperemia of brain, hypertrophy of brain, hypertrophy of heart, 
hysteria, incubation of fevers, influenza, iritis, jaundice, lactation (pro- 
longed), lead poisoning, leontiasis ossea, leukorrhea, lithemia, measles, 
meningitis, menopause, mental over-strain, morphinism, nephritis, neu- 
ralgia, neurasthenia, oophoritis, oxaluria, pachymeningitis, plague, pneu- 
monia (acute), polycythemia (splenomegalic), polypus (nasal), pyrexia, 
relapsing fever, remittent fever, rheumatism, softening of brain, spur of 
septum, sunstroke, syphilis, tapeworm, tension (high arterial), throm- 
bosis (cerebral), tumor of brain, turbinated bone (enlarged), typhus 
fever, uremia, valvular disease, variola (first stage), Weil’s disease, im- 
pure air, fatigue, flatulence, depression after excitement, and imperfect 
coagulability of the blood. Persistent severe headaclies always suggest 
organic brain disease, such as tumor, abscess, cer(d3ral syphilis, menin- 
gitis, etc. 

The family relations, general happiness and conduct, occupation, 
sexual habits, dreams, mode of living, ventilation, sleep, proper use of 
the pillow, eating, bowels, hereditary influences, and various otlier factors 
which are not shown by physical examination should be considered. 

Association with Other Diseases. — Headache is always a symptom, 
never a disease. So-called periodic sick headaches are considered under 
migraine. The diseases with which headache is associated will be found 
under diagnosis and etiology. 

Headache from eye-strain may be associated with nervous disorders, 
such as vertigo, palpitation, vomiting and neuralgia. 

Clinical Varieties. — Cephalalgia hemorrhoidalis is a variety of head- 
ache which occurs in plethoric people who have periodic bleeding from 
hemorrhoids, or headache when this bleeding fails to occur. 

Cephalalgia pharyngotympanica has been des(?ribed by Legal as due 
to aural and pharyngeal disease (Legal’s disease). 

Academy headaches are from strain of the occipital muscles m visiting 
picture galleries, motion picture shows, museums, etc. 

“Bad husband headaches” of Frances Cobbe are produced by emo- 
tional disturbances, neglect, crying, and marital unhappiness. ^ 

Hysterical headaches are due to emotional disturbances, desire for 
sympathy, malmgering, etc. 
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Cephalalgia puerperalis, due to postpartum hemorri^, may o, cur 
first a tew days after the hemorrhage, is severe m nature, «id lists 

for several days or weeks. ^ i j . 

Cephalalgia e vim is caused by excessive dnnkmg, mixed drinks, 
and especially whiskey, when fusel oil is not distilled off from it. 

Cephalalgia dfgeneraiiva occurs in neurotics, or in people with hys. 

teria, neurasthenia, etc. « , , 

Cephalalgia catamenialis is a form of headache occurring at the 

fnen.strual period. 

Cephalalgia gravidarum is apt to occur about the third month of 

gestation. • • £ 

Clavusy claims hystericus, galce, monophagia, is a form of headache 
in which there is a piereing pain in a limited area. The pain may he 
supra-orbital, o(!eipital, parietal, or in the vertex, and may cause nausea 
and vomiting; it may occur at the same hour each day, and much re- 
sernbles migraine and neuralgia. It occurs especially in anemic and 
debilitated patients. The sensation is that of a nail being driven into 
the head. 

Cephalcea adolescentium (of Charcot) is probably of sexual origin. 
Among the older writers soda meant headache in general, while the 
term cepkaUm was used to indicate pain in the whole head ; hemicrania, 
pain in one side of the head; clavus or monapagia, pain in a small 
area; and ovum or dolor fortis galeatus, used to denote pain in the 


top of the head, like a helmet. 

Troatment. — Treatment during the Attack. — The patient should 
be kept (piiet in bed in the majority of cases if the headache is severe. 
Some cases find more comfort in walking constantly. In milder cases 
re.st is not necessary. In severe cases where there is hyperesthesia the 
room should he dark and quiet. 

Many cases are relieved by analgesics, such as acetyl salicylic acid 
(grains v to x [0.324 to 0.05 gram] every 4 hours), acetanilid (grains 
ii to iv [0.13 to 0.20 gram] every 4 hours), pyramidon (grains v [0.324 
gram]), phenacetin (grains v to x [0.324 to 0.65 gram] every 4 hours), 
anestl^sin (grains iii [0.195 gram] ), trigemin (grains vii ss to xv [0.49 
to 0.97 gram]) and other analgesics mentioned in the treatment of 


migraine. Great eaution should be used in giving such drugs as ace- 
tanilid, etc., during menstruation, as they are particularly toxic at this 
lime and often give rise to eyano.sis, dyspnea, and cardiac weakness. 
During a headache the stomach often ceases to absorb anything; il 
several doses are given during a headache, they may all be absorbed at 
the same time when the headache terminates, thereby leading to toxic 
results. It is usually better to protect against the depressing influence 
of these drugs by the combination with caffein (alkaloid grain ss [.0324 
gram] or citrate grains iii [.195 gram]) or with strychnin sulphate 
(grams 1/40 to grains 1/30 [.0016 to .0021 gram]) 

lying down with a 

aot-wato 1^ over these regions for half an hour or an hour will often 
give relief to the patient. In nasal obstruction, InliaHng i rtAa m or a 
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oocam immediate relief; a drop of oooain in the eye trill 

reli ve a headache due to eye inflammation. When the headache is due 
to ihe ear eocain m the ew, a hot-water irrigation, or hot-water bag 
is often helpfol. Hot or cola applications to the head often give relW 
Rubbing with spinta of camphor, a menthol cone, or chloroform, often 
giAes much comfort. Mustard plasters may be applied to the. back of 
the neck or temples, and sometimes a fly blister on the temple will 
give prolonged relief when the pain is located there. Gentle or in 
other cases deep, rubbing or massage of the head or scalp do^ good 

In severer cases morphin (grains 1/8 [0.0081 gram] ) hypodermically 
may be necessary, while in hysterical cases the injection of sterile water 
usually suffices. Infiltration anesthesia by Schleich^s method is valu- 
able during the attack, or injection of the painful points with 0.2 per 
cent, salt solution. In plethoric cases bleeding may give prompt relief. 

Koger and Baumel found that lumbar puncture gave relief in head- 
aches due to acute infectious diseases, in a few minutes after puncture. 
In almost all (of 15 cases treated) there were hypertension and excess 
of albumin. In cases of meningitis I have found the extreme headache 
relieved by lumbar puncture before the needle was withdrawn. Gonion 


found that lumbar puncture gave excellent results in relieving head- 
aches in typhoid fever, pneumonia, and influenza. lie removed 15 to 40 
e.c., depending upon the tension. He found the fluid sterile in all of them 
and the tension high. Some showed leukocytosis and others an in- 
crease of albumin in the cerebrospinal fluid. When the pain is located 
in the back of the head and neck and is due to fatigue or nerve-strain 


caffein is very valuable. 

Brunton finds that frontal headache with constipation is relieved by 
magnesium sulphate; headache just above the eyebrows without con- 
stipation, by acids; headache higher up without constipation, by alka- 
lis. In cases with hyperacidity of the urine, alkalies should be used. 
In cases due to Bright’s disease or diabetes the treatment should be 
directed to these diseases. Arteriosclerotic cases are treated by diet 


and the iodids. 

Treatment between Attacks: Treatment op the Cause. — The 
treatment, as far as a cure of headache is concerned, depends entirely 
upon its cause for permanent relief. The various etiological factors 
should be considered and corrected. 

In some cases no cause can be found and the treatment must be 
directed to general hygienic measures, and the relief of pain. Even 
when the cause is found, it is necessary to find the of the cause. 

Thus, in the treatment of asthenopia or heterophoria, it should always 
be borne in mind that the mere wearing of glasses is often not the essen- 
tial point at all, but that these conditions are often directly due to some 
condition of general health which, when corrected, accomplishes the 
cure of the eye trouble and consequently of the headache. In one of the 
author’s cases with adductor weakness this was due to anemia, which m 
turn was due to a mild tuberculosis; the headache and eye trouble disap- 
T)( ared after improvement in the general health. 
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In eye cases Walton thinks no case is completely tried he 

glasses are properly centered; (6) their eontoued readjo^nt « 
practiced- (c) the patient looks as much as possible through tiiese c,n. 
ters instead of from side to side; (d) efforts to strain the ^es to see 
distant objects with the glasses are avoided; (e) spectacles uutead of 
eye-erlasses arc u-scd^ and (/) the use of spectacles is constat, not inter- 
mitteut. Atropin, by paralyzing accommodation, will relieve headache 


in appropriate cases. 

In anemic cases iron and arsenic are valuable. 

In toj-ic case^ laxatives and diuretics should be used. Diuretin 
has been advised in arteriosclerotic cases (grains v to xv [0.324 to 0,97 
grams] t.i.d.) and probably acts by removing fluid from the blood- 
vessels, thus lowering lha tension. When the blood-pressure is high the 
fluid intake should be restricted. 

Uterine diseases and displacements should have appropriate attention. 

Diet . — Diet is necessary in cases of chronic constipation or when 
intestinal intoxication exists; also in gouty, rheumatic, diabetic and 
nephritic cases. 

Climate . — A change of climate is often valuable, especially in eases 
where the patient is over-worked and worried, and, therefore, needs re- 
laxation. It docs not seem to matter much where the patient goes, hut 
it is advisable to try a climate opposite to the one in which he lives. 
Cases which sleep poorly will do better at the seashore. 

Hydrotherapy is valuable in toxic, rheumatic and gouty cases. Hot 
foot-baths or mustard foot-baths are helpful in congestive headaches, 
and in menstrual headaches when the flow is insufficient; they should 
never he used when the flow is excessive. Cabinet baths, sweat baths, 
hot packs, hot baths, and large quantities of water are indicated. 

Organotherapy . — In neurasthenic cases, and especially those of sexual 
origin, testicular substance is especially valuable. When the menses 
ere excessive, m a mm a r y substance should be used in doses of two tab- 
lets thrice daily between menses and six tablets thrice daily during the 
menses. According to Block, it reduces both the quantity and frequency 
of menstruation. When the menses are deficient, ovarian substance and 
hot foot-baths are helpful. 

Psychotherapy is very helpful in hysterical cases and malingering. 

Electrotherapy is helpful in hysterical and neurasthenic subjects, 
probably from suggestion. 

In syphilitic cases, iodids, mercury and arsenic are indicated. The 
iodids soften gummata and give the mercury and arsenic an oppor- 
tunity to kill the bacteria. 

• 1 *^*' grains ii [0.13 gram] t.i.d. or P. B. ra xx [1.3 c.e.] 

t.i.d.) IS especially helpful in cases of hysteria, and in headaches due to 
spermatorrhea and nocturnal emissions. 

late years, but they cured the only case in 
which the author has tried them. 

Particularly in nasal obstruction and accessory sinus dis- 
ease are operations for the relief of headache indicated. Tlius tt»e sub- 
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nitrous ration of A deviat^ nasal septum, Or removal of the middle 
turl^inate bone, etc., may relieve long-standing eases of headache when 
aue ro this cause. The drainage of an inflamed sinus, the removal of 
gdt^jioids or diseased tonsils, attention to the teeth, arc all of great 
importance. Cicatrices and depressed fractures may require attention, 
or ill acromegalic headaches, the removal of the pituitary body. 

General Management . — Some cases are greatly benefited by daily sys- 
tematic exercise, and by sleeping on a porch, ‘in all eases’ the bowels 
should be kept reasonably well open, and in toxic cases an oeeasional 
close of calomel should be given. 

Prognosis. — The prognosis of headache depends entirely upon the 
cause and the ability to relieve it. 

Headaches are rare in old people. If they existed previously they 
tend to become milder or to disappear. Headaches developing in old age 
are most often due to nephritis or arterios<*lerr)sis, while those begin- 
ning at about 40 years of age are most frequently due to jiresbyopia. 
Nasal disease often causes impairment of the cerebral functions, defects 
in memory, and concentration. Gout is often preceded by headaches 
for many years, but after the gout is fully developed the headaches are 
uncommon. 

Violent and persistent headache may lead to liypochondria. 

The frequency of the headache depends upon the cause, and the 
duration is very variable. In some cases, as in the onset of a febrile 
disease, it may be an isolated occurrence in the life of the patient; 
in others there may be a daily headache, as from eye-si rain or nasal 
obstruction, or a steady, persistent dull ache with severer attacks from 
time to time, as in brain tumor. The prognosis is, of course, tliat of the 
etiological factor. Idiopathic headache is often permanent, though not 
continuous. 

Pathology. — It has not been definitely proven what exact structures 
are involved in headache, but it is probable that many difTerent struc- 
tures may be involved. The brain itself is said to be insensitive to 
pain. The meninges are, however, highly .sensitive to pain ; and this 
may be provoked by pressure upon the meninges, as by a tumor, or 
by congestion from vascular disturbances, acute or chronic inflammation 
or thickening, with pressure upon the neiwes which pierce it. Disease 
of the bony portion of the skull, the periosteum, thi; pericranium or 
cpicranium are all at times the seat of headaches. Small apertures 
exist in the aponeurosis of -the cranial muscles, in fhe periosteum of 
the skull and in the skull itself, through which blood-vessels and nerves 
inside and outside of the skull are closely related, and vcTy little swell- 
ing suffices to produce pressure upon them. Tlie pericranium is con- 
tinuous with the dura mater through these apertures, the sutures, and 
through the orbit and sphenoidal fissure, and the latter is continuous with 
the sclerotic of the eye. The holes in the aponeurosis of the <><^cipito. 
fiontalia are, according to Campbell, less yielding on top of the h^; 
there is, therefore, greater liability to pressure on nerves and b ood- 
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veBiielii here, than nearer its margins where the apertures are loos<.Iy 
woven* 

The front half of the head is supplied by the fifth nerve, the pos- 
terior half by the occipitals, great auricular and Arnold's nerves. 

Thickening of the cranial bones, as well as the meninges, has been 
found in chronic alcoliolisin, chronic renal disease, and general paralysis 
of the insane. Direct involvement or pressure upon the bones or menin- 
ges are probai)ly responsible for the pain in tumors, abscess, syphilis 
and hydro('cphalus. Tlic intermittent character of the headache in brain 
tumor is probably acreounted for by variation in its blood supply. 

Febrile headaches probably produce pain through congestion. The 
inode of production of toxic headaches is uncertain. 

Sociological Aspect. — The relation of headaches to marriage depends 
upon a careful consideration of the individual case and the etiology of 
the headaches. In some cases the headaches are so severe and frequent 
that they interfere with plans of life and no engagements can be defi- 
nitely made. In some cases the influence on the offspring must he 
considered, as headaches and the etiological factors of headaches may be 
inherited from one generation to another. As a rule, however, head- 
aches, unless extreme, should not interfere with marriage. 
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MIGRAINE 

[Sick Headache or Periodic Headaches) 

By E. Bates Bix)ck, M.D. 
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Synonyms. — The term hemicrania should not l>c used for migraine 
as it is also applied to cranioschisis and is thus confusing. Megrim is 
often used in England, though*rarely in this eo\nitry. Kmigranea and 
semicranea are also occasionally used. Periodic sick headaches or bilious 
headaches are the terms most used by the laity. 

Definition. — By migraine is meant periodic attacks of pain in one 
or the other side of the head, often associated with vomiting and followed 
by sleep. 

While the above definition is usually true, it may be stated that 
headache may be on one side of the head only, or upon both sides, while 
migraine, though usually on one side of the head, may be on both 
(Gowers, Campbell, and others). It is, therefore, apparent that there 
is no clear differentiation between headache and migraine, in so far a^i 
the location is concerned ; and we may also say that the etiological factors 
are for the most part the same in the two “conditions” with some ex- 
ceptions. All cases of migraine are cases of headache, but not all cases 
of headache are migraine. There is no difference except in the extent 
of the seat of the pain between migraine and periodic sick head, aches and 
they will be treated as the same disease. 

Etiology. — ^Predisposing Causes. — Time of Life. — The disease often 
begins in early childhood; patients frequently use the expression as 
long ago as I can remember.” The vast majority begin before twenty- 
five years of age, although it may begin as late as fifty or sixty years. 
It often begins at puberty, especially in girls. Alger finds 3 per cent, 
of cases develop between the ages of five and ten years. 

Time of Day, — The attacks may start any time of the day, but they 
usually begin early in the morning on Avaking, or soon after waking. 
Itohrer found them four times as often in the daytime as at night in 
bis cases. 
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Occtipatiw.-’The disease is rare among the imeducated poor, 
occurs in people of neurotic family history, especially in those who 
a studious life. 

There is no apparent influence of seasons of the year. 

Seruii] Disinrbances.— Menstruation has a marked mtluence on 
attacks They occur most frequently just before the menses, less often 
during' it, rarely inirnccliatcly after it. The menapame usually has a 
favoruble'ititluciice but occasionally provokes attacks. Menstruation and 
migraine often start at the same time, or the onset of menstruation may 
provoke a previously existing migraine. Migraine has been known to 


follow hystcrecUmy. 

Migraine is said to occur as a reflex from diseases of the sexual 
organs. Levi thinkvS the attacks of migraine which occasionally accom- 
pany the menstrual periods may be due to auto-intoxication of ovarian 
origin. 

pregnmvey may cause a cessation of migraine or it may come on 
after pregnancy. 

Among the exciting causes of the attacks Oppenheim mentions men- 
tal exhaustion, prolonged emotion, work in overheated rooms, possibly 
onanism, sometimes coitus, excitement, alcoholic excess, bad air; and 
Wallis mentions errors in diet, worry, overwork, fatigue, late hours and 
uneorrected ocular defects. 

Sex . — Females are decidedly more often affected than males. In 
the 23 eases reported by Sapogenix, 5 were men, 15 women and 3 
infants. 

Heredity . — The chief cause of migraine is hereditary predisposition 
— most often there is similar heredity, sometimes dissimilar heredity. It 
oceurs especially in nervous people or members of neurotic families. 
According to Mobius it is directly inherited in 90 per cent, of cases, 
Oppenheim mentions its transmission through four generations, eight 
members of one family being affected. In one of the author’s cases the 
mother and nine of her mother’s siblings had migraine (11 cases in the 
family). Clark (quoted by Osier) reported recurring motor paralysis in 
11 members in 3 generations in one family. It is usually inherited 
through the mother, and affects the girls in a family more often than 
the boys. 

According to Fuchs, the great majority of cases of astigmatism are 
congenital, and it is apt to he transmitted by heredity. Hypermetro])ia 
IS a congenital condition which, however, tends to better itself in the 
growth of the child ; myopia is rarely congenital, but there is an hered- 
liar} ])rrdisposition. Although these conditions often coexist with 
causes of it, they are also evidences of hereditary 


Byphilts.—T'lK role of syphilis in migraine has not been fully studied, 
n a l cases that o<!cnr late in life without other apparent cause it 
should be suspected, as well as in. congenital hereditary migraine. Ae- 

***« “ly manifestation of hered- 
itary syphilis. In 100 eases of syphilitic disorders of the nervous sy.s- 
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H., , (withont Mlectton) , Collins fonnd 2 cases of migraine, one of them 
as> H'lated with ophthalmople^a. 

Vasal pc^yvi, nasal calculi, stenosis due to hypertrophy or swelling 
of the turbinates, etc., may cause migraine. Diseases of the naso- 
pharynx are recorded as causes. 

drgame brain diseases, such as brain tumor, often produce svinpto- 
niatie migraine. 

Thyroid instability, too much or too little thyroid secretion, may, 
according to Sapogenix, cause migraine. 


Diet.--Certain foods may provoke attacks in people who are subject 
to migraine. In gouty or rheumatic subjects, the proteids are usually 
held responsible. According to Gowers, in cases of migraine due to 
errors in diet the error will not produce an attack immediately after 
one has passed off, but will do so after an interval has elaps<‘d. Digestive 
disturbances are said to produce migraine. Both achylia and hyper- 
ehlorhydria certainly are associated with headaches. 

Auto-mtoxicaiion is one of the oldest and best known theories and 
chronic constipation has been frequently observed in migraine. Hunt 
thinks the cause of migraine attacks lies in the periodical occurrence 
of an auto-intoxication affecting the sympathetic and vascular systems 
with localized vasomotor spasm, or vasomotor dilatation of the cerebral 
circulation (angiospastic and angioparalytic types of migraine). Marked 
pallor of the optic nerve and retina has been frequently noted in the 
attacks, as well as variations in the size of the temporal artery. These 
changes probably occur also in other parts of the brain and account for 
the scotomata, paresthesias, paresis of the extremities, and aphasia. 
Over-indulgence in nitrogenous food is a frequent cause of migraine. 
Haig places special stress upon uric acidemia as a cause, lie has shown 
that for several days before an attack of migraine, the uric acid excre- 
tion is reduced below normal, while during the attack it rises above 
normal, due to the elimination of uric acid previously stored up. During 
the headache the pulse is usually slow, the tension high, the excretion 
of urine is decreased owing to arterial constriction, and there is a feeling 
of chilliness with cold hands and feet. 

Decomposition of the contents of the stomach is one of the causes 
given for auto-intoxication. Chronic nephritis is given as a cause of 
migraine. There is no question that it often produces headache. A Icohol 
or tobacco may provoke attacks in those predisposed to it. 

Gout , — -Gowers says that in the worst cases of migraine, an ancestral 
history of gout is rarely absent. 

Walton regards migraine as an occupation neurosis which involve 
(1) the visual centers; (2) the centers of accommodation ; (3) the intrin- 
sic and extrinsic muscles of the globe; (4) the muscles outside the orbit 
which are called into play in the effort for accurate vision, principally 
the corrugator supercilii and the occipitofrontalis, and also the muscles 
inserted in the occipital region, which serve to steady the head. 

Alexander says migraine is a vascular disorder affecting various parts 
of’ the cortex and the dural branches of the trigeminus nerve. 
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According to Fuchs some of the cases of ophthidmoplegic migraine 

*^*^Rohrer compares migraine to anaphylactic shack, in which there are 
sweating, nausea, vomiting, excited intestinal activity and ^casional 
hemorrhages. Anaphylaxis is inherited only through the mother, and 
there is a great prci)onderance of mother heredity in migraine. 

Planec supports Charcot’s opinion that there is a primary disease, 
ophthalmoplegic migraine. Mobius considers it always secondary to 
some organic intracranial disease. Fisher speaks of transient ophthal- 
moplegia externa associated with attacks of severe headache. He does 
not consider these cases of true migraine, and finds the pain in any part 
of the head. 

/:fye-.s/ra?n.— The literature is full of the influence of eye-strain on 
migraine. Thus Wallis reports cases of hypermetropic astigmatism, 
mixed astigmatism, and presbyopia, myopic astigmatism and hyperpho- 
ria, with relief from proper glasses. According to Campbell astigmatism 
is the commonest refractive error in producing migraine. When a 
patient is blind in one eye and has a defect in the other, the migraine 
is over the latter. 

Accortling to Alger, migraine rarely ever occurs in old age when 
accommodative power has practically disappeared. The three common- 
est ocular troubles causing migraine are; (1) Over-use of the ciliary 
muscle ill accommodation, such as occurs in hyperopia and astigmatism ; 
(2) conditions in which binocular vision is impossible without undue 
strain of the extrinsic ocular muscles; (3) cerebral fatigue that comes 
fnim the continual interpretation of distorted retinal images, such as are 
prenent in astigmatism and anisometropia. 

It is doubtful if presbyopia is ever a cause of migraine, although 
a frequent cause of headache. 

According to Levi, migraine has been supposed to be due to a spas- 
modic (Dubois- Roy inond) or a paralytic (Mdllendorf) affection of the 
sympathetic system, or to be a neuralgia of the trigeminal nerve 
(Brissaud). Levi thinks the discharge is from a center of the trigeminal 
fibers in the medulla, and s])reads to neighboring nuclei, giving rise 
to the various other symptoms. The excitation of this center may be 
emotional, visceral, or due to auto-intoxication. 

Cliarles tliinks that the clinical features of migraine may be ex- 
plained satisfactorily as due to periodic enlargement of the pitudtary 
gland, lie explains the headache, nausea and vomiting as the result 
of increased intracranial pressure; the disturbance of vision (mainly 
hemianopsia) innn pressure, and the fortification figures, etc., from irri- 
tation of the optic tracts; the vasomotor phenomena from increased se- 
cr^jon from tlie posterior lobe or from pressure on sympathetic fibers; 
and the sensory and motor symptoms from pressure on the crus. Plavec 
takes the same view, and thinks that in migraine it is probably due to 
active hyperemia and in ophthalmoplegic migraine to a venous stasis 
which undergoes periodic exacerbations. He suggests a partial lateral 



symptomatology 385 

dislocation of the hypophysis in the latter cases, thus accounting for the 
pressure on the oculomotor nerve in the cavernous sinus 

CusWng found that during pregnancy the pituitary body shows hy- 
pertrophic changes with cellular hyperplasia and in multipara fleeting 
bitemporal hemianopsia may occur in the last weeks of pregnanev If 
we look upon menstruation as a ‘‘little parturition/^ this may help to 
clarify the etiology of headache, but hardly of migraine, since no cases of 
bitemporal hemianopsia have ever been observed with migraine, and the 
theory does not cover such cortical manifestations as aphasia, astereog- 
nosis, etc. Amenorrhea is an early symptom of hypophyseal disorders, 
whether in over-function or under-function, but the absence of polyuria, 
temperature disturbances, changes in carbohydrate tolerance and growth 
disturbances in migraine are not in favor of a relation existing. It is, 
however, not improbable that the headaches during menstruation are 
due to periodic temporary enlargement of the i)itnitary body. 

Symptomatology, — ^F requency. — The attacks may occur two or 
three times in a week; or every one, two or three weeks; most often 
once a month; and sometimes less frequently. The attacks may show 
a remarkable periodicity so that a patient may be able to predict 
fairly well when the next one will occur: in other cases there is no 
regularity about the occurrence of the attacks. I'eriodicity is especially 
noticed in attacks which occur with each menstruation. During preg- 
nancy migraine of menstrual origin may cease entirely. 

As to the frequency of hcmianoj)sia in ophthalmic migraine, Sopa- 
genix found it in eight out of twenty-three cases. 

Clinical History. — Prodromata . — The day before the attack the 
patient usually has an abnormal appetite, a morbid hunger. Whether 
or not he gratifies this appetite, the headache follows the next day, but 
the attack is often less intense if he diets carefully. Often the attack 
i.s preceded by constipation, mental depression, or he may feel languid 
and heavy, with unusual drowsiness the niglit befon* Ihe attack. On 
the other hand, patients often feel unusually well the day before the 
attacks. 

(a) Sight . — The prodromata of sight may consist of dark spots, or 
bright lights which may assume varying shapes such as zigzags or for- 
tification figures, changing in color, shape, position, or size as they de- 
velop. They do not occur in the center of vision, but to one side of the 
fixing point, and are on the side opposite to the lieadache; or, in cases 
where the headache is bilateral or medial, they are on both sides. These 
Riay always be the same in a patient or may vary in different attacks. 
The lights may be white or colored, yellow, blu^, or red. The visual 
hallucinations are spoken of as teichopsia. In s^niie cases the lights o^ 
cupy a segment of the field of vision (scintillating s(rotoma) in which 
bright spots, balls of light or colors are seen (irritation) or the vision 
niay be blurred or dim, or dark spots may occur (mhibitioii). Some- 
times there is a shimmering appearance similar to that from the g are 

of sunlight on water. , - , 

In Alexander’s case the prodromata consisted of a homonymous 
von. X.— 2S. 
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quadrant hemianopsia to the rigM and occasionally wWte wriatinalmg 
scotoma, with pain on the right side of the head. 

According to Kohror, the scintillating scotoma is on the two ho,.,o. 
lateral halves of the field of vision and are equally frequent on the 

right and left side. • ^ • 

(6) Cutmiemis These never consist of pain or tempt' ra- 

ture disturharice. The most common seat is the hand or arm; it starts 
with a tingling sensation in the finger!?, or may gradually pass up ihe 
arm, leaving behind numbness and a lessened sensibility to touch, and 
some weakness ; rarely it affects the trunk, and then the leg, but it is 
often felt in the face, gums and tongue, on one side, but may involve 
the lips on botfi sides ((lowers). Its march is slow, never less than five 
minutes, lasting ten or fifteen minutes. If both the arm and visual symp- 
torns coexist the former usually precedes the latter, but not always. Very 
rarely there are cramps or spasms of the muscles on the (peripheral) 
affected side (Osier). The numbness may affect both hands; it never 
affects the foot, and rarely the lower limb. It never passes downward, 
but always upward. 

(c) Cortical Phenomena . — The prodromata are referable to the ^ere- 
bral cortex and are in the nature of hallucinations ; the side of the cortex 
involv<Hi is the side of the headache. When the headache is on the left 
side it is often preceded by, or associated with, aphasia. When the 
cuneus is involved there may be visual hallucinations or homonymous 
hemianopsia ; hut v(!ry rarely there is a transverse hemianopsia with a 
loss of vision in the upper or lower half of the combined fields (Gowers). 
In other cases a scotoma may occur. Heraiparesis and hemianesthesia 
may occur, and may be permanent. Sometimes the aura consists of ver- 
tigo, with or without other disturbances. 

(d) Menial and Psychical Disturbances . — Rarely mental attacks oc- 
cur, psychical disturbances, excitement, confusion or depression, which 
may persist until the attack ends. According to Guidi the mental 
symptoms may prece<le the pain one or more days and may consist of 
manic or depressive symptoms. He found these premonitory symptoms 
marked in b out of 38 cases of migraine and less pronounced in 18 cases. 

Mode of Onset . — The attack may come on at any time, but usually 
starts on waking in the morning. Some cases have no prodromata im- 
mediately preceding the attack, the patient simply awaking with pain, 
while a minority have cn^rtain definite symptoms preceding the pain, 
which is usually the same in each attack with each patient, though it 
may vary with different patients. These prodromata are sensory in 
nature and usually involve sight or touch, neither smell, taste nor hear- 
ing being affected. 

Immediately before the attack there is often a feeling of fatigue, ex- 
haustion, drow'siness, a tendency to yawning, fullness in the head, giddi- 
ness and depression. 

With or without prodromata, the patient begins to suffer pain in one 
or both sides of the head, varying in location in different patients but 
usually m the same place in each patient. The pain may be preceded 
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by ,Ught tenderness which gradually increases as the pain increases; 

starts with pain associated with tenderness. The pain 
may start in a small circumscribed area (clavus) and gradually spread; 

it may start in its total area at the same time, and gradually 
yurcase in severity until it reaches its maximum; when severe it is 
att(‘Hded by nausea, and, when severest, by vomiting, wliieh may' mark 
the crisis of the headache, which then gradually subsides, leaving a 
fe(‘ling of soreness behind, with tenderness. In other eases retching 
may last for hours after the vomiting and be very distressing to the 
patient, and the vomiting may not afford any relief. * Finally the patient 
goes to sleep and awakes free from pain. The duration may be only a 
fow hours, but is usually one day, rarely as long as four days. 

Subjective Symptoms. — Nausea usually precedes the vomiting and 
does not generally begin until the headache has lasted some time (one to 
five hours). Retching may be persistent before vomiting occurs, or may 
last after the vomiting and produce great exhaustion. The vomiting 
always gives some relief, and may terminate the attack. There is usu- 
ally a gastrosuccorrhea with the attack, with cessation of absorption, so 
that the stomach may be very full, and at the same time entcrosuecor- 
rhea may occur with profuse diarrhea. According to Campbell, during 
tlie attack there is usually a decrease in the urine, saliva, sweat, and 
gastric juice, while the attack is often followed by the passage of a large 
quantity of urine, and there may also be an increase in saliva and sweat. 
During the attack secretion of tears and sweating are unusual symptoms. 
During the attack there is loss of appetite and flatulence. There is 
cutaneous hyperesthesia of the scalp. Light and noise disturb the pa- 
tient; the room is darkened and the patient often prefers to he alone. 
Pain is intensified by moving the head or eyes. 

Paresthesia may occur in one arm and is said by Oppcnheirn to 
occur sometimes in one or both sides of the body, but anesthesia is 
rare. In some cases there is anesthesia in the area of distribution of the 
fifth nerve (Knapp). A weakness in one arm or one side of the body, 
or even paresis may occur on the side of the body opposite to the Head- 
ache. In some cases hemiparesis may alternate with migraine. Ver- 
which is often associated with migraine, may exist in some people 


without the pain. 

The crisis usually ends in sleep. Soreness may persist for several 
days after the attack or transient pain may occur from coughing or 
sneezing. 

Slight attacks may be arrested by occupation, eating, etc. ^ 

The attacks which each patient has arc not always identical and 
show great variability in the symptoms in different attacks or may show 
the same sequence of symptoms in each attack. ^ ^ 

Oppenheim says true migraine may be replaced by vioent 
some circumscribed part of the trunk or in an extremity, which after 
lasting for some hours or even for a whole day, a™ «P«"taneomrfy, 

returning in the same way a few weeks later. Albutt ns g 
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twlgia and migraine do not often coincide in time, but rather alter- 

nate the one with the other. -x t_ - 

Mania melancholia, or aente confusion may replace at^ of mi- 
irraine- or anxictv. dread, fear or depression, may occur with migraine. 
It may be accompanied by mental confusion, loss of memory, or in other 

eases the mind is unusually clear and active (Oskr). 

Forli, in a study of 1H.5 cases of migraine, found the psychical dis- 
turbances, though usually slight, are not rare; they may occur one or 
two days before the attack, or may immediately precede it, constituting 
an aura, or may occur as the pain is subsiding. Usually they begin at 
the acme of tlie attack and gradually subside. Hallucinations of sight 
and hearing are common, but they exercise no influence on the conduct 


of thc! patient. 

Gordon reported 12 cases of psychoses developing at the climax of 
the lieadaelie, which disappeared with the headache. The symptoms were 
confusion, mild stupor, hallucinations (mostly visual), unsystematized 
delusions, and delirium. 

In one of the author’s cases there was sometimes a confused delirium 
during the left migraine attacks, in ’other attacks motor aphasia, but 
usually without either of these symptoms. Agraphia or word deafness 
rarely oeeur and if so, occur only in left-sided migraine. Aphasia 
and hemianopsia may be associated. These symptoms usually precede 
the pain. 

Atypical attacks of migraine may occur in which the headache is 
replaced by nausea (ninth nerve) or vomiting (tenth nerve) or vertigo 
(Deiter’s nucleus), and in the same cases these symptoms may coexist 
in other attacks with actual pain. Plspecially in cases of eye-strain may 
attacks of vomiting occur without or with the headache and particularly 
in myopic astigmatism and hyperphoria are we apt to have attacks of 
giddiness and nausea without headache. 

Kobrer’s description of his case was as follows: The attacks came 
mostly in the morning. They began with a scintillating scotoma, bow- 
shaped, which traveled outward in the field of vision, and in half an hour 
became an ordinary scotoma which lasted five or ten minutes. The sen- 
sitiveness began during the scintillating scotoma with a light burning 
feeling in the conjunctiva. Soon after disappearance of the scotoma, 
eontralat(Tal unilateral headache began. About an hour later, nausea, 
sweating, and vomiting occurred. He had 250 to 300 attacks in eighteen 
years. 


Campbell says that in 22 per cent, of cases of migraine the pain is 
y;orsM‘ when the jmtient is lying down. This occurs especially in cases 
in which the body and limbs are chilly, and the radials contracted, while 
there is strong pulsation of the carotids and temporals. 

allv ^ ophthalmoplegic migraine the pain is usu- 

narietftl i ^ forms of migraine the pain may be frontal, 

If ^ occipital; but the relation between the loca- 

In theMsL^of *1 has not yet been definitely established. 

In the oases of headache due to focal lesions, such as sinu^tis, the paiu 




is on the same side ^ the lesion, but such causes are more frequently 
fomid in undateral headache than in true migraine. The samHiav^ 
said of eye diseases, i,e., the headache when unilateral is on the side of the 
eye defect, or in cases of anisometropia the headache is on the side of 
the jrreater defect. According to Campbell in migraine, the right side 
is alfected 7 times to the left 11 times. In mastoid headache, the right 
side is affected 2 times to the left 5 times. In parietal elavus, the right 
side is affected half as often as the left. In the occipital r(‘gion,'hoth sides 
arc usually affected, though one may be worse tlian the other. Murphy 
finds that in neuralgic headache involving the suboccipital nerve in 
women, it occurs on the left side in 99 per cent, of cas(‘s, and in fun<*tional 
earache, two-thirds are in the left ear. The left side of the head has been 
affected much more frequently in my cases than the right. As to the 
seat of the pain, Campbell says it is wholly extraccrobral, and chiefly 
extracranial. The brain substance itself does not seem to feci pain, but 
the meninges, the pericranium, and epicranium are all very sensitive, as 
well as the scalp itself; these seem to be the chief seats of the pain. 
At whatever point a patient has migraine, it is usually in the same place 
in every attack. Thus one of the author’s patients has uiigraine on 
the left side in 90 per cent, of his attacks, on the right side in 10 per 
cent, of attacks, while in a very few attacks, it has been upon both sides. 
In another case the headache is situated in the left posterior parietal 
region, no matter whether it is brought on by bright lights, loud noises, 
excitement, over-exertion, eye-strain, emotion (crying), or, in one in- 
stance, by postpartum hemorrhage; the pain was in each instajice in 


the same place. 

Objective Symptoms . — There are usually no objective signs between 
attacks except in such types as ophthalmoplegic migraine, and often 
no signs during the attacks, other than pallor, the anxious expression 
of the patient, and the evidence of pain. In some cases there is penna- 
nent narrowing of the palpebral fissure and pupil on the side of the 
migraine ; or spasm of the orbicularis oculi may occur during the attack. 
Oppenheim found sensitiveness to pressure of the superior sympathetic 
ganglion in many cases. In one of my cases, there was persistent eleva- 
tion of the left eyebrow with occasional muscular twit('hing or slow, 
lazy contractions and relaxations between the attacks of left migraine. 

Physical Findings. — G owers did not observe any changes in the 


retinal vessels during headache. Mollcndorf found that “during the at- 
tacks the background of the eye on the suffering side was bright scarlet 
red, the optic papilla red and edematous, the arteria and vena centralis 
ret in® enlarged, the latter knotty and very tortuous. “ According to 
Osier, the retinal arteries are sometimes seen contracted. 

Protracted pain may cause dilatation of blood-vessels tn the painful 
area and eventually exudation, organization and thiekening, and even 
eechymoses have been reported. j -j • 

In temporal migraine, the temporal artery on the affected side is 
often toi^uous or may be contracted and small. A slow pulse may 
Occur at the height of an attack of migraine. 
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6Vflv«m or localized alopecia may occur on the side rf the pain 
(cci . inir t.. Oppenheim albumtnuna and pmn t» tfce yumo; th, 
AWacv' IHH been recorded, and also con;|unctivaI and retmal he, nor. 
rh«r m d nasal hemorrhage have been observed. 

.Smnpatheiic disturhavros may occur, such as at the bej,nn. 

nimr of the attack, with coldness and sweating of the hands and feet, 
contraction of the temporal artery, dilatation of the pupils and increased 
flow of saliva; in other casCsS the face and conjunctivae beftome red, 
the arteries dilated, and tlie pupils contracted (Oppenheim) ; and both 
of thes<‘ groups of phenomena may occur in the same attack. Pallor i,s 
usual at the onset of the attaek. Unilateral hyperhidrosis may o(ieiir 
from sympathetic irritation. The pupils in migraine may be either 
dilated or contracted, depending on the state of the sympathetics. Some- 
times the pupil on the affected side shows alternating dilatation and 
contraction (hippus). The eye on the affected side is often sunken, and 
the upper lid droops, and often there is corrugation between the eye- 
brows. There may he excessive secretion of the lacrimal glands. Ac- 
cording to Haig, the salivary and renal secretion may be diminished 
during an attack of migraine. 

LAm>RATORV Findings. — Bioglio found in studying the urine that 
nitrogen metabolism is slightly retarded in migraine during the interval 
between attacks; the amount of chlorids, total sulphuric acid, and 
earthy jihosphates is below normal. Elimination of phosphoric acid 
is normal. During the attack the nitrogen elimination is increased; 
the other (dements may or may not vary. He found a marked difference 
between the epileptic and the hemicranic with regard to metabolism. 

Sicard and Carnbessedes found that in simple or ophthalmic mi- 
graine the cerebrospinal fluid may be normal, or show an increase in 
albumin with or without hypercytosis. They report a case of ophthal- 
moph^gie migraine in which the cerebrospinal fluid was normal. 

Diagnosis. — Miudi confusion has been produced in the literature 
by using the term migraine when the term headache should be employed. 
Thus cases of sinusitis or eye-strain producing a one-sided headache are 
(juite commonly termed migraine. It should be remembered that head- 
a(jhe is a symptom and migraine is a disease. Migraine, periodic sick 
headaches, and bilious headaches, are terms used to designate recur- 
ring periodic attacks, in which headache is the chief symptom, which 
occur in definite attacks, the patient being in good health between them. 

Hcadaidie is a symptom of many body disorders which produce this 
symptom whenever there is an unusual strain or acute exacerbation of 
tlie trouble. Kitber migraine or headache may be unilateral or bilateral; 
the situation of the pain (miinot be accepted as the point of differentia- 
tion. In headache, the pain is apt to be less severe than in migraine; 
It IS usually more prolonged, is relieved by the relief of the cause, such 
as eyc-strain, sinusitis, constipation, fever, etc., and does not follow 
an orderly sequence of events as in a typical attack of migraine, such 

vomiting, sleep, and relief, without 
apparent immediate provocation,* or apparent immediate caow of re- 
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,,ef The fi^y heredity, periodicity, gomi health between 

atta< ’ duration of the attacks, are important points in diagnosis 

^Iiiiraine must be distinguished from cerebral tumor, aneurism of 
the rebral arteries, and urenvia. Migraine is sometimes a premonitory 
symv'om of tabes or general paralysis of the insane. It mav disapnear 
after the tabes develops. * ^ ^ 

Children between the ages of 2 and 12 years are often affected with 
cyclic vomiting, girls more often than boys; this tends to be replaced 
in adult life by migraine. 

Migraine must be distinguished from epilepsy in rare instances. 
I'sually there is no Question of diagnosis but attacks may occur which 
are very similar and the diseases sometimes coexist, or one may en- 
tirely replace the other. The chief differences are ; the aura in migraine 
is often visual; rarely so, in epilepsy. The visual aura of migraine con- 
sists of dimness of vision, or blotchy, irregular areas of darkness, which 
are one-sided, and prolonged, lasting from five to twenty-five minutes, 
or may consist of scintillating scotomata, white or colore<l lights; while 
in epilepsy, there may be only a single momentary flash of light, bright 
spots, or the momentary vision of a face, animals, a landscape, or other 
complicated visual impressions, lasting only a sec'ond or a few seconds. 
In epilepsy the aura is more often epigastric than in any other one 
location. In other cases of migraine, a sensation starts in a hand and 
gradually ascends the arm, leaving numbness behind it, and may ascemd 
to the lips, hut not to the head. In migraine, or epilepsy, the attack may 
be aborted at this point, but in some attacks the migraine will go on 
to the development of its characteristic feature, headache, while in epi- 


lepsy some attacks will go on to the production of a convulsion or the 
loss of consciousness ; the occurrence of the aura without the character- 
istic climax in a given patient can he interpreted in the light of oth^r 
complete attacks in that patient. The loss or clouding of conscious- 
ness in epilepsy is in contrast to migraine. The vomiting in migraine 
usually occurs after several hours of headache, but it may exist alone 
as an equivalent of a migraine attack, or precede the migraine by 
some years, as attacks of periodic vomiting. In epilepsy, tho vomiting 
occurs during the fit. The characteristic feature of migraine is head- 
ache; this lasts hours or days. The characteristic feature of epilepsy is 
loss of consciousness or convulsions; these last usually only seconds or 
uiiuutes (three to fifteen minutes). The headache is no c.s.sential part 
of an epileptic attack; when it occurs, it follows the sleep. The sleep 
following epilepsy is deep, profound, approaching coma, while that 
of migraine is less profound. 

According to Porli, migraine and epilep.sy develop on a neuropathic 
basis, but have a separate genesis and a different evolution. 

Complications and Sequelae. — The arterial spasm which occurs m 
miffraine, if prolonged, may give rise to thrombosis or cnccphalomalaeia. 
Ainong the complications of migraine are paralyses of the extnnsie or 
intrinsic ocnlar muscles (ophthalmoplegic. migraine). The nerve most 
frequently affected is the third nerve; this may involve only the ex- 
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triiwic branches, or the whole nerve may be involved; m other eases 
only the intrinsic ocular muscles (iris and ciliary muscles) are aff. eted 
(Bouchard). In all cases of paralysis of ocular nerves, the parjdysig 
is on the same side as the pain. In one of Hunt’s c^, there was an 
attack of mijcraiiie with complete paralysis of the left third nerve and 
a year later another attack followed by incomplete palsy of the right 
thinl nervT. Sometimes the sixth nerve alone is affected, and Hunt re- 
ports two sisters who had migraine and isolated abducens palsy de. 
velojiing during the attacks. One had left abducens paralysis during 
an attaek of left migraine, while the other had a right abducens paraly. 
sis during a right migraine (though her migraine was usually on the 
left side^ Flatau has collected 97 cases of ophthalmoplegic migi’ainc. 
According to Hunt, isolated palsy of the trochlearis muscle following 
migraine has been report(‘d by Luzenberger, and also by Bomstein. 

Sometimes hemianopsia develops. This is usually homonymous. 
Hunt hits reported a ease of unilateral retrobulbar neuritis with para- 
central seotoma, and Oppenheim a case of optic neuritis with para- 
central seotoma. Unilateral optic atrophy, due to hemorrhage in the 
()])tic sheat.li or thrombosis of the central artery of the retina, has been 
reported. Hemorrhages into the retina and detachment of the retinal 
membrane liave been observed during migraine attacks. 

Aphasia occurs in some cases of left-sided migraine. It is usually 
temporary, rarely a permanent effect. Organic hemiplegia sometimes 
follows migraine attacks, and permanent paresthesia and athetosis some- 
times (MM* nr. 

According to Hunt, a recurrent facial paralysis has also been ascribed 
to migraine C^facioplegic migraine^ ] but both this case, reported 
by Kossolirno, and tlie case of transient hypoglossal nerve paralysis, 
reported by Sil, are isolated occurrences of inconclusive value. In 
H<x‘tlmayr’s ease there was spasm of one eyebrow and eyeball, and in 
one of the author’s cases, permanent elevation of the left eyebrow in 
left-sided migraine, 

Crouzon and Chateleu report a case in which in one attack the sixth 


mu've was paralyzed, and in four subseejuent attacks the third nerve 
was paralyzcnl ; in a later attack, the headache was omitted, but sudden 
(M)mplt‘te jiaralysis of the third nerve occurred during the night. 

Metz found records of 50 cases of herpes zoster ophthalmicus asso- 
ciat(*d with ophthalmoplegia (third imrve in 32 cases, sixth nerve in 
8 eas(*s, fourth nerve in 4 eases, all in 5 cases). This is more signifi- 
cant, since RohrtT often found herpes labialis soon after attacks. 

In some eases nneonsewusness may occur (Hoeflmayr), or convul- 
sions or tremor in rare instances. 

Symptomatic migraine may occur in general paralysis of the insane, 
tabes, or brain tumor. 


Wiation with Other Diaeases.-Migraine is usually an ii.de- 
ptndent hereditary disease. It is often associated with xcmthelama. 

As gout and rheumatmn often bear an etiological relation to migraine, 
they are, as would be expected; often associated in the same sub.ii^ct, 
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often at different times. Jones found that rheumatoid a 
patinits may suffer for years from Kaynaud’s disease, asthma 
graiJie before the joint swellings appear ' 


arthritis 
or mi- 


f jvfjAxw ayptjfcir. 

As a part of the same syndrome, vascular changes and high arterial 
fension often exist with migraine, and tend to develop earlier than in 
nou-megrinous subjects. The occurrence of migraine in early life makes 
it i 7 iii)robable that the high arterial tension is the cause of the migraine 
Migraine, may be associated with neurasthenia, hysteria, writer’s 
cramp, convulsive tic, brain tumor; its association with epilepsy has 
been mentioned above. 


Gowers maintains that migraine and epilepsy are closely related as 
shown by their alternation, by the occurrence of one condition when’the 
other is relieved, and by the occasional eases in which the same premoiii* 
tion may usher in either one or the other attack. In Kovalesky’s case, 
the migraine was replaced later by epilepsy, and the attacks were pre- 
ceded by an aura of a red light. 

Ilubbell says that he has seen 1,500 cases of migraine and none of 
them had epilepsy, or epileptic ascendants or descendants ( ?). Pappen- 
heim reports a case of migraine which began in boyhood with auditory 
j)]iojioraena ; later the patient had fainting attacks, still later melan- 


cholia, then tabes. 

According to Oppenheim, cardialgia, violent giddiness or commit 
siotiSf may vicariously take the place of migraine. Vmniiing attacks, 
cyclical vomiting or periodic vomiting of children may later be asso- 
ciated with migraine, or disappear when the migraine develops. 

Ilyperchlcrhydria and gastrosiiccorrhea may be associated with mi- 
P’aine and are said to bear an etiological relation to it, although it is 
more probably a result. 

Mi,graine and angioneurotic edema may coexist; or in other cases, 
other vasomotor disturbances, such as coryza, and unilateral sweating 


have been observed. 

When hysteria is associated with migraine, luMniancsthesia may occur 
on the same side as the pain (Oppenheim). 

Ophthalmic migraine, when it appears first in the fourth or fifth 
decade, is often a premonitory symptom of cerchral lues, tabes, or gen- 
eral paralysis of the insane. 

According to Forli and Oppenheim migraine may occur in cerebellar 
disease. 

llughlings Jackson has called attention to the close relationship be- 
tween chorea, migraine, and rheumatism. Of 7G patients with chorea, 
53 were subject to paroxysmal headache; in 31 of these the headaches 
wore associated with nausea and vomiting, while in 14 ocular phenomena 
occurred. Migraine is more frequently associated with rheumatic chorea 
than with rheumatism without chorea, as it indicates cerebral involve- 


ment. 

Clinical Varieties. — Ophthalmoplegic migraine is characterized by 
i^'curring attacks of migraine, beginning in early life usually, ana 
evcjitually by associated paralysis of one or more ocular nerves recur- 
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ring in repeated attaeks, the paralysis often tecommg more marked 
and more permanent with succeeding attacks. The paralysis « on tl.e 
same side as the pain, and usually upon the side of habitual atta.-ks, 
although rarely the migraine and paralysis may b^h shift to the op|,o. 
git6 side Tho third nerve is most commonly affected; this may lie 
the entire nerve, or only the extrinsic branches, or only the intrinsic 
branches may he affeeted. Rarely the fourth or sixth nerve may he 
affected, or one or both of them may be paralyzed m association with 
third nerve paralysis. When the third nerve alone is affected there is 
external strabismus, diplopia, mydriaws, with loss of reflexes to light 
HUcl duriiifi^ con vt*rj?oii('o. At first this paralysis passes away entirely 
in a few tlays; later it may last several weeks or months, and eventually 
may become a permanent paralysis. After each attack of mi^aine 
the paralysis tends to lust longer than the time before. Attacks of 
ophthalmoplefrie mif?rainc usually last two or three days, while ordi- 
nary migraine usual 1> lasts one day. 

In ophthalmoplefric mi{?raine, the migraine almost always begins 
Iwfore 2r» y(‘ars of age, whieli is usually true also of ordinary migraine. 
Both oe(‘ur in women twice ius often as in men. Ophthalmoplegic mi- 


graine is invariably unilateral, but in a subsequent attack both the 
pain un<l paralysis may he on the opposite side. In ordinary migraine, 
it is unilateral in only 50 ])er cent, of cases. The pain always precedes 
the paralysis. 

In hemicrania sympathicfytomca-^ or angioftpasticay there is mydriasis, 
widening of the fml})ehral fissure, hyperhidrosis. 

In he micro nia sgmpothicaparahfiica there is miosis, a narrow palpe- 
bral fissure, anhidrosis. 

The symptoms of irritation and paralysis may be mingled. 

Ophthalmic migraine is one of the most frequent types, in which 
the ophthalmic branch of the fifth nerve is affected. The attacks are 
often preceded by visual luillueinations, such as flashes of light, which 
may be white or eolored, and may change in subsequent attacks. In one 
east* the use of broiiiids changed the white lights into red. Sometimes 
there is seintillation or shimmering before the eyes (irritation) ; or 
there may he dark '-pots or fortification figures to one side of the fixing 
point (juiralysis). The figures may be zig'^ag in shape and may be 
white, eolort'd or black; or the hallueinatioii may be more complex; and 
objects, lantlseapes, jieople or animals may be seen. There may be dim- 
ness of vision (amblyopia) ; or even temporary loss of sight (amaurosis) ; 
or blindness on one-half of the visual field (hemianopsia, which is, as 
far as the writer knows, always homouymous) ; or a paracentral blindspot 
(scotoma) may oeeur, which may be represented by bright lights (teich- 
opsia) or darkness (amaurosis partialis fugax). Visual aurm are 
more common witfi ophtlialmic migraine than with any other type. 

/ ysphrenia hcmicrania iramsitoria is a term which has been applied 
to mental disturban(‘cs associated with migraine, such as transitory in- , 
sanity, delusions, confusion, excitability or stupor, often associated with 
hallucinations, especially of sight. 
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eerebjl^ wm used by Oppenheim as a name for one 
cas- which he re^^ m which each attack of migraine commenced 
vitii typical cerebellar symptoms, difficulty in standing or walkimt 
drunken gait and severe vertigo. 

Hemicrama permanens, or status henticranicus, nmy occur in peo- 
ple subject to migraine, in which more or less permaneut pain is present 
Idiopathic migrojine is the form in which no cause can be found 
and these are usually the hereditary familial Ujpe. * 

Treatment.— During the Attack.— Treatment during the attaeJe is 
usually directed toward relieving the pain. The pain may be so severe as 
to require morphin, especially as the stomach often stops ab.sorption 
and anything put into it may not be absorbed into the system during 
the pain, or may be vomited as soon as swallowed. The majority of 
patients are more comfortable lying down, and prefer a dark room 
with absolute quiet, and no food during the attack. Often emesis will 
bring the attack to an end, while in other cases a brisk purge affords 
relief. Hot or cold applications may be tri(*d on the head, or nibbing 
with camphomenthol. Blisters applied at the point of pain are often 
helpful. In ophthalmic migraine they should be applied over the temple. 
Setons are rarely used now, and leeches, though valuable in plethoric 
crises, are almost forgotten. When tlie pain is in the eyeball, a drop 
or two of cocain in the eye will often give relief, while in cases of nasal 
obstruction a cocain spray in the nose may quickly terminate the at- 
tack. In most cases without morphin the patient serves out his allotted 
time and the attack comes to an end at the customary hour. Analgf'sics 
such as acetanilid, acetyl salicylic acid, phenacetin, antipyrin, exalgin, 
pyramidon, etc., are valuable in some cases and may be combined with 
(iaffein. The writer has found a combination of acetanilid (grains iii [0.2 
gram]), camphor monobromate (grain i [0.065 gram]), caffein 
(alkaloid) (grain ss [0.0324 grami] ) and codein (grain ss (0.0324 gram] ) 
especially valuable. Hot coffee is often helpful during the attacks. 
Aconitin grain 1/200 is recommended in ophthalmic migraine. 


Inhalations of amyl nitrate or the administration of 10 to 20 drops 
of chloroform will occasionally abort an attack. Tr. gelsemium (gtt. 
viii) alone or with Ext. cannabis indica (grain Vr, |.013 gram]) are 
recommended by Wilcox. Antifebrin, strychnin, or nux vomica may help. 
Between Attacks. — The cause should be sought for and removed if 


possible (see Etiology). In syphilitic cases, the usual treatment of 
arsenic, mercury, and iodids valuable. In cases that are not syphi- 
litic but in which there is meningeal thickening on the base of the skull, 
iodids often do much good. The mode of life is important. Many of 
these cases find that over-work, studying, traveling, loss of sleep, exces- 
sive mental exertion, will bring on attacks, and these should be avoided. 
The bowels should be made to move well every day. Autointoxication 
is said to be a frequent cause and alka l i ne waters and daily salines 
are often helpful. Gastric lavage will sometimes help. 

.In rheumatic or gouty cases, the usual diet for thfjfse diseases should 
be followed. Some patients find that certain foods provoke an atUck, 
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or think so and these should be avoided. In tnese ei^ me aaspc ted 
not produce an attack just after an attack haa oc^, but 
will do so if taken after the usual interval betwera attacks elaiHcd. 
In some cases diuretics are valuable, such as litWilin oarboaate or 

dtnretin. . , , , 

In nmlarial cases, quinin should be used. 

In nervous eas(^, bromids are valuable and should be kept up for 
a lon^^ time. In Rolirer’s case, sodium bromid changed the color of 
the geintillation to yellow, blue and red colors. Gowers recommends a 
eonibinalioii of nitroglycerin and strychnin, given thrice daily for a 
long time to prcKliice vasomotor stability. Sodium nitrite is used in 
cases where vascular dilatation is desired and adrenalin or ergot wlien 
vascular constriction is advisable. 

The eyes should be examined in all cases, especially in regard to 
myopic or hypermetropic astigmatism, and muscular unbalance. The 
latter should be actually tested, and never guessed at. In Alexander’s 
case, after wearing glasses, the patient continued to have premonitory^ 
symptoms but no pain, but the color changed to red and the quadrant 
hcnjianoi>sia to the right upper field. The author has seen cases who 
had been given glasses for astigmatism, etc., without relief; subsequently 
esophoria, exophoria or hyperphoria were found and the cases relieved. 
Often the muscular unbalance is not primary. It may be the result of 
the migraine (ophthalmoplegic migraine) or associated with it; or in 
oth(*r cases, it is due to anemia, which itself is due to some chronic 
infci'tion, such as unsuspectwl tuberculosis, chronic tonsillitis, abscessed 
teeth, etc., and the primary condition and anemia need attention. Iron 
and arsenic are valuable in these cases. 

Adenoids or hypertrophied tonsils should be removed. Chronic 
nasal disease prev(‘ntiug free drainage of the sinuses should be properly 
treated. Sometimes a camphomenthol spray suffices ; in other cases an 
operation is indicated. 

Climate , — A change of climate is beneficial. It probably does good 
by getting the patients away from work and worry and creating a cheer- 
ful, pleasant attitude in agreeable surroundings. It does not seem to 
matter whetluT they go to the mountains or seashore, as long as their 
change is a pleasant one. Sometimes the attacks cease after a change 
of climate. 

Physical Agenis. — Baths are often helpful especially in gouty or 
rheumatic, or toxic cases. Cabinet baths followed by alternating hot 
and cold douches to the spine (Scotch douches) are helpful. Majsisage 
helps the general condition of the patient. Electricity is probably of 
more psychic than direct value. Daily exercise, especially agreeable 
games out of doors, is valuable. 

Organotherapy, --III cases of hypothyroidism Sapogenix recommends 
the use of thirroid gland (graiji ss [.0324 gram] t.i.d.) in ophthalmic mi- 
graiiie, Sim obtained favorable resulls in 10 out of 23 cases. 

. Osier recfominends avoidance of excitement, regularity * 
meals, moderation in diet, and espfecially a vegetable diet* 
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ProgBO^*— Typical migraine begins usually in childhood or early 
life, nearly always ^fore the age of twenty-tive—rarely later. It is 
Ijeiv litary and familial, and usually lasts more or less a lifetime. Never- 
thel'ss, it may cease spontaneously at any time; or in castes where a 
cau^t* is found, it may be relieved by proper treatment. Even in idio- 
patliic cases persistent treatment sometimes gives relief but must be 
kept up for several years. There is a tendency for the disease to cease 
at the menopause, but not always. While the disea.se sometimes In^gins 
with the onset of the menses or with pregnancy, it has also been known 
to ecase at these times. The disease usually cea.ses in old age, especially 
after fifty years of age; in cases that persist, the attacks become milder. 

The danger to life is not great, hut some of the cases tlevelop throm- 
bosis of the cerebral vessels and die from this cause. 

In a few of Oppenheim^s cases the migraine disappeared after 
an injury to the head, and one case ceased for twelve years after typhoid 


fever. 

The danger of insanity is not great. When parents are insane and 
one of the offspring has migraine, the latter is less liable to imsanity 
than the other children. 


Pennanent visual disturbance may follow the transient visual phe- 
nomena of migraine. Ophthalmic migraine may be followed by perma- 
nent aphasia, ophthalmoplegia, hemiplegia, hemianopsia, or amaurosis. 
In the majority of attacks, however, these symptoms pass off, but may 
recur. 

Migraine may disappear for years and then recur. 

The vomiting that occurs in childhood with migraine may cease en- 
tirely as the patient gets older. Hysterical migraine offers a fairly 
good prognosis. When the migraine affects first one side and then the 
other (irregularly), the prognosis is better than when it is always con- 
fined to the same side. 

According to Clarke, the aura, aphasia or heiriiopia, may become per- 
manent; in others the permanent disability in no way corresponds to 
the aura. 

Marriage or childbirth may cause a cessation of the attacks. They 
often get worse near the menopause. 

Pathology. — The pathology of idiopathic migraine is not known. In 
fatal cases thrombosis of cerebral vessels, such as the carotid, with soft- 
ening due to va.scular disease such as endarteritis, has been reported. 
Sometimes hemorrhage occurs ; but it is a question whether the vascular 
changes are cause or effect. They are certainly not the cause of the 
pain of migraine, which begins so often in childho<KL Thomas con- 
cludes that while in the majority of cases described, vascular or cerebral 
disease existed, and the migraine was symptomatic, there is reason to 
believe that, as a result of idiopathic migraine, vascular lesions may occur 

ill young persons with healthy vessels. ^ i. t i i • 

According to Knapp, in autopsies on cases of ophthalmoplegic mi- 
Vmne, the lesion has not been of a vascular (diaracter. There wew 
either meningitic disturbances, or a tumor in the neighborhood of the 
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third nerve. Hunt cites several such casM: fibrosaiwma attached to 
Se third nerve (Thomsen-Richter) ; neurofibroma of the dura pressing 
on the nerve (Karplus) ; granuloma n^ule on the nerve (Weiss) . 

Wierine says that ophthalmoplegic mi^me is pnerally produced 
by tumors or meningeal exudates of syphilitic or tuberculous nature 
affecting the base of the skull. In two of the author s c^ as-ray photo- 
graphs showe.! distinct thickening on the migraine mde of the .sell* 
turcica, with paralysis of the oculomotor nerve in both cases. A third 
ease showed nothing abnormal in the at-ray picture. 

Giibler (quoted by Fisher) has described a plastic exudation in the 
basal subarachnoid space in one case, in which fibrous adhesions were 
also present around the origin of the third nerve. In other cases a 
tibroina or cbondrofibroma involving the ocular nerves has been de- 
sttribetl. No nuclear lesions have ever been noted. 

Spitzer sugg<‘sted that it may be caused by abnormal narrowness of 
the foranum of JMonro, so that, when hyperemia of the choroid plexus 
occurred, the ventricular fluid caused distension of the lateral ventricles 
and pressure of the hemispheres against the skull cap. 

The chief theory of migraine is that the attacks are of vasomotor 
origin, and that, whatever else may provoke it, the actual attack is 
duo to vasomotor spasm or dilatation. According to Brunton, the proxi- 
mal ends of the arteries are dilated, while the distal ends are constricted 
in migraine. As the caliber of the vessels is regulated by the sympa- 
thetic nerves, we assume that migraine is of nervous origin. As a re- 
sult of tlu‘se vascular disturbances there may be arterial changes of 
a permanent character, such as thickening of the walls of the temporal 
artery ou the side of the migraine, sometinaies hemorrhage from the 
diseased blood-vessels in the brain or eyeball, or sheath of the optic 
nerve, or thrombosis from prolonged stasis in the spasmodically con- 
stricted artery ; as a result of this, encephalomalacia may occur, pro- 
ducing symptoms an<l tract degenerations in the brain and cord, depend- 
ing upon the seat of the lesions. 

In Bouchard *s ease of ophthalmoplegia interna, he attributed the 
paralysis to spasm of the arterioles supplying the third nucleus, fol- 
lowed by narrowing of the vessels producing malnutrition (ischemia) 
of some of the neiwc cells. Thomas quotes two cases of Galizowski’s 
of permanent hemianopsia from arterial thrombosis or embolism in young 
subjects occurring in migraine attacks. 

As to the seat of the lesion in migraine, it seems probable that it 
varies, but is most often in the cerebral cortex. The occurrence of psy- 
chical symptoins, aphasia, agraphia, astereognosis, are suggestive of a 
I^urthermore, the relation of the symptoms to each other 
« f r p origin. In left-sided migraine we may have numb- 

arm and right homonymous hemianopsia; or a corn- 
with riirhf , ^eft migraine and right hemiplegia; migraine 

attackl • astereognosis, and motor aphasia (transient 

mnSa' h^mipjegia; left hemiplegia with left henii- 

anopsia, right hemiplegia with athetosis in the right hand; right mi- 
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graiiie and right paracentral scotoma; numbness in the ririit hand with 
i-iglif homonymous hemianopsia. 

Tlie absence of the hemiopic pupillary reflex in one of Hunt’s cases 
^ith the absence of darkness in the blind half of the visual field, point 
tlie lesion being back of the primary optic centers. On the other 
haiul, he reports a case of left migraine with numbness in the right 
band, and bliimng of the left field of vision, with a subsequent attack 
accompanied by persistent left homonymous hemianopsia. 

Eldridge-Green contends that the condition present in migraine is 
a central scotoma increasing from within outward. He states that any 
disturbance of the circulation in the eye preventing the flow of photo- 
chemical fluid to the fovea would produce a central scotoma increasing 
from within outward. 

Levi thinks the disease arises from the medulla oblongata. It would 
be very easy to account for the chain ot symptoms on this supposition, 
such as the nausea (ninth nerve), vomiting (tenth nerve), vertigo 
(Deiters’ nucleus), hemiplegia (pyramidal tracts), etc.; but this offers 
ijo explanation for the hemianopsia, aphasia, psychic disturbances, etc. 

Alexander quotes Noyes as recording a case of persistent hemianopsia 
following attacks, with softening of the cuneus found at autopsy. 

It seems most probable that the symptoms of migraine are produced 
by a localized vasomotor spasm of the vessels of the cerebral cortex, 
and that the pain is of peripheral nerve origin. 

“Observations made by Monglesdorf show that in every ease of 
migraine there occurs a well-marked, acute dilatation of the stomach, 
and that a frequent repetition of these dilatations leads to a permanent 
gastric atony. Monglesdorf claims to find these same dilatations in epi- 


leptics during the attacks, which would be another point in evidence of 
close resemblance between epilepsy and migraine” (Kelly). 

Historical Note. — The history of migraine can be obtained in Carap- 
bell’s book. The first case of ophthalmoplegic migraine was described 
l)y Giibler in 1860 . Mobius reported recurrent “j)eriodic o(mlar paraly- 
sis,” but Charcot gave the disease a distinct clinical entity and applied 
the name “migraine ophthalmoplegique. ” 

Sociological Aspect. — If people with migraine wish to marry, they 
should consider the possibility of the transmission of the disease to their 
offspring. The marriage of a man with migraine is far less serious 
than the marriage of a woman, as the disease is transmitted usually 
through the female line. A man with migraine may have a daughter 
free from it, but her children, whether male or female, may be affected 
(atavism). In a general way, it may be said that the inadvisability of 
marriage is proportionate to the number of cases in the family , the num- 
ber of generations affected, and the severity and frequency of the 
attacks (see Prognosis). 
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CHAPTER XX 


EPILEPSY 

By E. Bates Block, M.D. 

Definition, p. 401— Etiology, p. 401— Symptomatology, p. 414— Diag- 
nosis, p. 428— Differential diagnosis, p. 420— Complications, p. 4:14 
— SequelsB, p. 434 — Association with other diseases, p. 435 — Clin- 
ical varieties, p. 436— Treatment, p. 438— Prophylaxis, p. 4:W— 
General management, p. 438— Diet, p. 439— Treatment ol! causes, 
p. 439— Treatment during the attack, p. 440— Treatment of status 
epilepticus, p. 441— Treatment between attacks, p. 441— Bi-omids, p. 

441 — Other drugs and methods of treatment, p. 444— Surgical 
treatment, p. 447— Prognosis, p. ^8--Pathology, p. 452— History, 
p, 455 — Distribution, p. 455 — Sociological aspects, p, 456 — Bibliog- 
raphy, 457. 

S3niony3Xis. — ^Falling sickness, morbus saeer, spasms, fits, spells. 

Definitian. — No definition of epilepsy pan be given which will include 
every case of epilepsy and at the same time exclude every other disease. 
As a fair proposition, however, we may say that epilepsy is a disease 
in which there occur repeated transient attacks of either a psychic, 
sensory, or motor nature with a loss or impairment of consciousness. 
The only objections to this definition are that it does not include the 
first attack and does not include every case of Jacksonian epilepsy. How- 
ever, a diagnosis of epilepsy can never be made on one attack, and 
Jacksonian epilepsy is a special chapter in itself. 

The essential feature of epilepsy is a repeated and sudden loss of 
consciousness with or without a convulsion, and without apparent 
immediate cause. 

Etiology. — ^Anybody who is looking for one cause of epilepsy might 
as well stop looking. Epilepsy is a symptom of many disorders— 
organic, physiological and chemical. It seems evident that epilepsy is 
not due to one cause, but to a combination of causes, which are neces- 
sary to produce the attacks. Certainly, while dentition, worms, ad- 
hesions of the prepuce, etc., often cause convulsions, the majority of 
the children having these conditions do not have convulsions. The 
other factor, therefore, must be looked for in the brain and the only 
defect which seems apparent is cerebral instability. This has-been 
termed “spasmophilia’’ by Fere, or the “convulsive aptitude^ by 
Joffroy. In support of this view it may be stated that about 2o per 
cent, of mentally defective children have epilepsy, that we rarely find 
epilepsy in the children of strong, healthy parents except m cases 
that have had some cerebral trauma, such as accidents, hemorrhage, 
forceps delivery, meningitis, etc. The improvement m mental stability 
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(as in the treatment of cretinism or removal of adenoid^ etc.) is foi, 
lowed by improvement in the convulsions. ^ . , ' , ^ 

According to Turner, ^‘it is a cardinal principle that the cause of 
epilepsy is that circumstance to which the first fit is apparently due.'* 
After that the spells occur independently of any obvious cause. 

As to the seat of the disease, there have been various opinions 
held— the medulla, the pons varolii, the subcortical centers— but it 
seems evident that the seat of the motor discharge is in the highest 
cerebral cortical centers, either the psychic, sensory or motor— or even, 
more jirohably, the x^sychosensory, psyehomotor, psychovisual, etc., cen- 
ters. In favor of this is the loss of consciousness, the psychic attacks, 
the clonic nature of the fits, the production of attacks by brain injury 
the mental state of epileptics, etc. We must not lose sight of the initial 
loss of consciousness and petit mal. 

Immkdiate Clause of the Attack. — Jackson thought the attacks due 
to a sudden violent discharge from a nerve center, psychic, sensory or 
motor, due to congestion and excess of blood in the cortical capillaries 
with retarded blood motion and consequent alteration of the nutrition 
of the cortical cells. Following the attack, there is an exhaustion of 
the nerve-cells until food is again stored in them to produce energy 
for another attack, much like a Leyden jar. 

According to Turner, the onset of a fit may be accompanied by tem- 
porary cessation of the heart's action and the pulse beat, due to cardiac 
inhibition, and the loss of consciousness and the fit are attributed to 
a sudden cerebral anemia. The convulsions in Stokes- Adams' syndrome 
and the Kussmaul-Teniier fits from ligation of the internal carotid 
arteries, spasms from stimulation of the peripheral end of a cut vagus 
nerve, are attributed to cerebral anemia. 


A. E. Russell considers the fundamental factor underlying the 
epileptic fit to be cerebral anemia. Undoubtedly there exists in epilepsy 
a vasomotor instability. Russell thinks that the unconsciousness and 
the fit are the results of cardiac inhibition. He quotes Fox as attributing 
the I0S.S of consciousness and tonic spasm to cerebral vasoconstriction, 
and the clonic convulsion to gradual yielding of the vasomotor con- 
striction allowing some, but not enough, blood to reach the brain for 
eomidete cerebral control. In support of Russell's opinion, the retinal 
arteries have been found narrowed on ophthalmoscopic examination dur- 
ing the paroxysmal attacks of impairment of vision which occur in some 
cases of epilepsy. Gowers did not observe any constriction of the retinal 
arteries at the beginning of an epileptic attack. If the heart ceases to 
beat just before epileptic fits it is probably due to the influence of the 
brain on the heart, rather than the influence of the heart on the brain. 

e headache following the fit is probably due to venous engorgement 
of the cerebral inembranes. 


Cushiug has shown that a rapid increase in intracranial pressure 
causM Kussmaul-Tenner spasms, evacuations of the bladder and rectum, 
prac leal cessation of respiration, and pronounced vagus effect upon the 
htart, often with a complete standstiU lasting from 10 to 20 seconds." 
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Gibson, ^ and P^y behoved that, in their two cases in which 
they were obtaining pnlw tracings at tiie time of the fits, there was 
no lowering of general blood pressure sufficiently marked to account 
for 1 he fit on the assumption of cerebral anemia due to a general cause 
Turner calls attention to the fact that paralysis of the vasocon^ 
stricter nerves from removal of the superior cervical sympathetic gan- 
glion does not cure epilepsy. * 

Berger does not think epileptic attacks are brought about by cerebral 
anemia, and Osier expresses the same view. In cases examined by the 
writer during the fit, while the pulse felt feeble, the heart beat rapidly 
and forcibly during the attack. The apparent congestion of the face 
is due to venous stasis from cessation of respiration. 

Turner gives reasons in support of the thrombotic origin of epileptic 
fits. {See Pathology.) 

Starr gives the following table of alleged causes of epilepsy : 


Trauma 

.. 229 

Sunstroke 

.... 12 

Fright 

.. 119 

Physical strain 

.... 11 

Alcoholism 

.. 61 

Measles 

.... 12 

Invalidism 

.. 49 

Indigestion 

.... 10 

Mental strain 

.. 36 

Arteriosclerosis 

8 

Menstrual disorders 

.. 24 

Syphilis of brain 

.... 8 

Dentition 

.. 23 

Whooping-cough 

.... 6 

Childbirth 

.. 24 

Rickets 

.... 5 

Scarlet fever 

.. 20 

Excessive heat 

.... 5 

Infantile palsy 

.. 19 

Trauma to mother 

.... 4 

Maldevelopment of brain. . 

.. 19 

Diphtheria 

.... 4 

Masturbation 

.. 14 

Typhoid fever 

.... 4 

Menopause 

.. 11 




The above causes were given by the patients or their families as their 
opinion. In 1,363 cases out of 2,000 no such cause could be ascertained. 

According to Moon, in 50 per cent, of cases of convulsions in chil- 
dren, the first convulsion arose without any obvious cause. 

Occurrence. — Frequency of Spells . — ^As a rule, we may say that pa- 
tients afflicted with minor epilepsy have a far greater number of spells 
than those afflicted with major spells. Also as a rule the patients with 
major spells have them more frequently if they are mild than if severe. 
The more severe, the further apart are they apt to occur. The fre- 
quency of attacks varies greatly in different subjects. They may 
average one a year, or one a month, one a week, or from one to one hun- 
dred in twenty-four hours. Generally a patient can tell approxima^ly 
how many to expect in a given period of time, but in some cases they 
appear in crops so that a patient will have a series of attacks during 
one day or one week or month, and then have an interval of freedom 
from them till the next series starts (serial epilepsy). Quite contrary 
to expectations, Thom and Southard found that cases with apparently 
iiormal brains had convulsions more frequently (one or more a <iay; 
than cases with abnormal brains (one or less a month). 
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^oratlinc reports a case in which a-womon h^ 51^ atfci«a|d in 49 
houw ami a case of petit mal who had 26,124 speUs m 5 years with at 

impairment of her mental faculties. u xi, ^ ii • ^ . 

The frequency of the attacks is well shown by the following taUe 

taken from Spratling: 


Attacks weekly or oftener 57 per cent. 

Attacks every 2 weeks * • 13 Per cent. 

Attacks every 3 weeks ^ P®** cent. 

Attacks every 4 weeks 13 per cent. 

Attacks every 8 weeks 3 per cent. 

Attacks every 12 weeks 4 per cent. 

Attacks every 6 months or over 2 per cent. 


Attacks are said to be more frequent on a new moon than on a full 
moon (Michalek), 

Frequency of the Spratling gives the following interesting 

figures comparing the number of epileptics to the population in various 
countries : 


In Switzerland 1 to 750 (Kolle) 

In Russia 1 to 2,000 (Kovalevsky) 

In Russia.. 1 to 1,000 (Shoutelwort) 

In Scotland 1 to 750 (Pelmann) 

In France 1 to 1,100 (Vernet) 

In United States 1 to 500 (Peterson) 


There are over 150,000 epileptics in the United States. 


periodicity. ---There is often a remarkable periodicity in the spells. 
One of the wiiter’s patients bad only five spells, which occurred every 
June for five successive years, then ceased under treatment. Another 
case had one spell at the end of each month (male patient), so that 
he could predict practically to the day the onset of his attacks. Some- 
times the periodicity is interrupted, either from treatment or the influ- 
ence of some otlier unknown factor, by the elision of a period, to be re- 
sumed at the next time. 

Season . — There is no season of the year when spells do not occur, 
but they are ap])arently more frequent in the spring or when a warm 
spell follows cold weather. 

Time. The attacks may occur at any time, day or night. In the 
author's experience they are more frequent in the early morning hours 
before or on wakhig. They are less frequent during sleep, but may occur 
either while the patient is asleep or awake. When they oceur only during 
sleep they may occur either at night or in sleep in the daytime. What- 
ever time of day or night a patient has the spells, he can usually 
count upon future ones coming at the same time, although they 
may come at any time. Thus one of the writer’s patients had dl of her 
attacks at 6 a.m., except one which caine at midnight; another patie^ has 
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;'urner »ys the frequency of attacks an hour or two after fallin* 
to sleep has led to ymons theories as to cause, namely, brain anemia 
(Pi, k), lessened inhibitory control (Clark), the alkaline tide (Haig) 
incrt*ase in the rate of blood coagulation (Turner). * 

iVccording to Spratling, in men the attacks are of equal frequency 
in the day time and at night time, while in women five-eighths occur in the 
day and three-eighths in the night. In a summary of over 100,000 at- 
tacks, Spratling found practically no difference in the frequency of 
att#ick8 in the day and night; the largest numbers occurred, however, 
at 2 and 3 a.m., and the smallest number at 7 p.m. In the author s cases, 
the early morning hours, before breakfast, show the greatest fre<iuency! 

Males are slightly more often affected than females accord- 
ing to Osier, Althous, Spratling and others, while Gowers found 53.4 per 
cent, females and 46.6 per cent, males. Spratling states there are 5 men 
to 4 women. 

Age . — The disease may occur at any time up to death in old age. 
The earliest cases are often due to cerebral hemorrhage or cortical agen- 
esis, forceps injury at birth or early trauma to the head. In childhood 
we should look especially for trauma, impacted teeth, adhesion.s of 
the prepuce, masturbation, worms, constipation, errors in diet, or syphilis. 
After 30 years of age we should think particularly of alcoholism, syphilis, 
dementia paralytica, brain tumor and cysticercus. In old age wc should 
think of arteriosclerosis, chronic nephritis, senile involution, apo- 
plexy, etc. 

(lowers gives the following approximate figures of the age of onset 
of epilepsy : 


10-20 
20-30 
30-40 
40-50 
50-60 
Over 60 


0-10 years of age 25 


25 per cent. 
50 per cent. 
14 per cent. 
16.5 per cent. 
2.5 per cent. 
1.0 per cent. 
1.0 per cent. 


Seventy-four per cent, begin before 20 years of age. Decidedly a 
larger number begin in the first three years of life (13.5 per cent.) than 
in any other similar period of life. 

There is another increase in frequency at 7 years of age, at the time 
of the second dentition, and another rise in frequency at puberty. In 
Spratling 's tabl-e the largest number is in the first year of life. He 
reports 82 per cent, occurring before 20 years of age. The usual state- 
inent is that one-third occur before 10, three-fourths before 20 years. 
One-eighth of the fits of infancy are due to epilepsy. The average age 
of onset for boys is 14, and for girls 16. According to Osier more cases 
b<‘gan in the first or in the second year of life than in any other one 
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year, with a distinct increase in the fifteenth year aa compared with 
ages’from the fifth to fourteenth years. 

Idiopathic Bpilbpst.— The causes of idiopathic epilepsy are not evi- 
dent on examination. Sometimes these cases are due to or jolts 
to the nervous system, concussion, or to small adhesions of the mem- 
branes, to small cerebral hemorrhages or localized encephalitis, none 
of which gives definite evidences at the time of examination on account 
of the development of epilepsy. It is probable that heredity plays a 
very important part in this class of cases. Idiopathic epilepsy is rapidly 
being reduced in frequency by more careful study of the cases. 

Bolten regard.s idiopathic epilepsy as due to chronic autointoxication 
from alimentary decomposition or toxins of cellular metabolism which 
are insufficiently neutralized by the thyroid and parathyroid glands, 
and he finds that all symptoms disappear after rectal administration 
of fresh extracts of these glands. Such cases can no longer be regarded 
as idiopathic, however, as the term is now used to represent cases in 
which no cause is known. 

Emotional Disturbances. — Frights, excitement, anxiety, shock, 
grief, anger, coitus, are said by Gowers and others to be causes of epi- 
lepsy; in Gowers’ cases they caused one-third of those in which a cause 
was given, and one-seventh of his whole series. The writer never saw a 
case in which he was certain that fright was the cause and it seems doubt- 
ful if emotional disturbances ever cause epilepsy, although it is a frequent 
cause of hysterical convulsions. Overwork and prolonged anxiety may, 
however, so undermine the nervous constitution as to allow epilepsy 
to take place in those predisposed to it. Starr and others think fright 
one cause of epilepsy. 

Turner says that emotional disturbances produce epilepsy twice as 
commonly in girls a.s in boys. 

Spr ailing found 5.5 per cent, of cases due to emotional shock, occur- 
ring more frequently in females than males, while he found that anxiety, 
grief and overwork are causes of epilepsy in 3 per cent, of females 
and 0.6 per cent, of males. 

Heiii?:dity. — It has been said that, if either parent be drunk at the 
time of coneeption, it predisposes the offspring to epilepsy. Sp ratling 
found a history of alcoholism in 16 per cent, of the fathers and 12 per 
cent, of the mothers of epileptics. 

Echeverria (quoted by Osier) out of 572 cases found 257 were di- 
rectly due to alcohol, 126 in which there were associated conditions, such 
as syphilis and traumatism, 189 in which the alcoholism was probably 
the result of epilepsy. 

Spratling found tuberculosis existed in 15 per cent, of the fathers 
and 12 per cent, of the mothers of epileptics, while others have found 
tuberculosis to be the most common disease in the ascendents and fai^“ 
ily of epileptics. 

Ai. poisoning in the parent sometimes produces epilepsy in 

the offspring. 

There can he no doubt that hei*edity plays a very important r61e in 
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the production of epilepsy, ^uthard very wisely remarks that the in- 
fluei '6 of her^ity is permissive rather than mandatory. Accordinir to 
Spri rling ‘ inherited causes play their most important r61e in earlv 
life. ’ Ue found direct heredity (similar heredity) in 15 per cent, of 
jueii affected and in 17 per cent, of women. Hereditary influences 
present in 35 per cent, of Gowers' cases and 56 per cent, of 
Spratling’s, when both similar and dissimilar heredity were classed to- 
gether. The inheritance is from the mother's side more frequently than 
from the father's (6 per cent, difference), and women inherit epileptic 
tendencies a little more frequently than men. Osier found only 5 out 
of 435 cases were children of epileptic parents, in each case on the 
mother's side. 

Among the diseases which furnish hereditary equivalents in the 
parents are hysteria, neurasthenia, migraine, insanity, obsessions, tics 
and many other functional diseases, and even organic diseases such as 
brain tumor. Oppenheim finds hereditary influence in from one-third 
to one-half of the cases, and quotes Binswanger 35 to 40 per cent., and 
in nearly three-fourths according to Finckh. 

Spratling found that insanity was present in 7 per cent, of the 
fathers and 10 per cent, of the mothers. 

Travelyan reported epilepsy in two twin Jewish boys with eight 
siblings, all of whom had fits while teething. 

Clark thinks that a combined hereditary and toxic action are respon- 
sible for most cases of epilepsy. Ktigrnata of degeneration are very 
common in epileptics, showing an abnormal development. It is rare for 
idiopathic epilepsy to develop after puberty. 

The influence of heredity is clearly shown in the family tree of two 
of the writer’s patients. Of these cases, Numbers 7 and 8 were twins. 
Number 4 had convulsions at 70 years of age. In 5 generations 8 out of 
20 in the family had convulsions. The Wasserraann test was positive in 
the two cases under the writer's care. 


f 1 

I 

$2 


f 3 


1 

f 4 


15 


181 generation 
2nd generation 
3rd generation 


f6 37 f8 
I 


49 


$ 10 f 11 4th gcncr8h»n 


I- I 

$ 12 3 13 


I 1 i 


9 14 9 15 3 16 5 17 3 18 9 in 5 20 5th generation 

The table of hereditary influence shown on the following page, repre- 
seiiting the experience in France, Germany, America and Eng an , is 
taken from Turner’s article. . 

Mentally defective children are particularly liable to epilepsy (25 per 
««nt.), and it may also be said that repeated epileptic seizures lead to 
mental enfeeblemeut. 




Btipnata of degeneration are very common in epileptics; malforma- 
tions of the skulK abnormal ears, facial asymmetry, errors of refrac- 
tion, malformations of the extremities, high arched palate, dental anom- 
alies, etc., are very common. Physiological stigmata occur as well as 
anatomical stigmata. 

OuoANic Bbain Diseases. — Spratling found that 11 per cent, of epi- 
leptics at the ('raig colony had had infantile cerebral palsies. 

According to Osier, in more than 50 per cent, of the cases of in- 
fantile hemiplegia the affection (hemiplegia) follows severe convulsions. 
Some of the cases of infantile cerebral palsies with epilepsy are due 
to apoplexy, some to acute encephalitis, while others are due to cortical 
agenesis. According to Clark the heredity factor in hemiplegic epilepsy 
is only a little less in evidence than that present in genuine epilepsy. 

Falls are frequently given as the cause of epilepsy, and it is not 
improbable that the general shaking up of the brain, or small hemor- 
rhages produced by concussion and giving rise to scar tissue, or organi- 
zation with adhesions of the meninges often produce the disease. 

hi juries to the head may give rise to jacksonian epilepsy or to 
general convulsions of a non-focal character. Even with distinct focal 
evidences sometimes no lesion is found to account for the spells. Tre- 
phining is sometimes followed by convulsions, though rarely, and it is sur- 
prising how seldom this occurs when all the possibilities are considered. 

The convulsions occurring in brain tumor, abscess, fractures, menin- 
gitis, multiple sclerosis, general paralysis of the insane, gummata, cere- 
bral syphilis, etc., sliould be regarded more properly as symptoms of 
those diseases. 


It is interesting to note that in jacksonian epilepsy the convulsions 
may cease after an apoplexy on the side of the brain lesion, or in bilateral 
epilepsy the eonviilsions may cease on the side opposite to the cerebral 
lesion. Thom and Southard found head injuries in 19.1 per cent, of 
their cases. Trauma is a frequent cause of epilepsy. Most often the 
injury is to the head and usually with a history of a loss of con- 
sciousut'ss at the time of the accident, rarely with no history of uncon- 
sciousness. The writer was impressed with the frequency of scars on the 
scalp or head in cases of epilepsy when no history of an accident w^as 
given, and they can never be exeluded without shaving the head. In- 
juries to the head may consist of concussion, hemorrhage, depressed 
fractures or bullets in the brain. Injuries to the spinal cord ami 
^ripberal ne^es are said to he causes. Spratling found trauma to 
^ the cause of epilepsy m about 3.5 per cent, of women and in 8.5 r 
cent, of men. The mtluence of trauma is not confined to head injurits, 
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b„; injuries to any part of the body can produce an impression on 
tlu brain which placM it in a state of disequilibrium. Thus injuries 
to ilie hand or foot, with or without a scar, may be followed by epilepsy 
Ti:.. scar may be sensitive and irritation of it by pressure or a b^ 
eaime an attack. Such lesions are spoken of as an epileptogenic 
Accordmg to Oppeoheim a concussion or traction on a limb 
nuiy produce an irritation of the corresponding cortical center which 
thus acquires an epileptogenous condition. The epilep.sy mav develop 
Diuny years after the injury which produces the scar, and the relation 
of cause and effect may be overlooked for this reason. 

Circulatory Disturbances. — Atherosclerosis is a common cause of 
epilepsy in epilepsia tarda or senile epilepsy. The cert‘bral arterio- 
sclerosis gives rise to disturbance of the circulation and malnutrition of 
the brain. 

Heart disease, especially aortic stenosis, sonietiines gives rise to con- 
vulsions, probably from malnutrition of the .brain. Degeneration of 
the heart muscle and Stokes- Adams’ disease probably act in the same 
way. Heart disease, while not necessarily the cause of epilepsy, is at 
least frequently associated with it, occurring in 238 out of 1,070 of 
Spratling’s cases. Aortic aneurysm occasionally causes convulsions. 

Respiratory Disturbances. — Laquer reports a case of an epilepti- 
form fit following sudden asphyxiation from misswal lowing a piece of 
meat. 

Toxic Causes. — Auto4ntoxi>ca.tion has been considered by a great 
number of writers as the cause of epilepsy, some of them thinking it 
the most frequent cause, while some even go so far as to think all cases 
due to this cause, which, of course, cannot be maintained. Nevertheless, 
iiidican and skatol are often found in the urine, constipation is fre- 
(pient, after the attack the urine is more toxic than normal, while 
between attacks it is less toxic. This last, however, may be due to the 
excessive body activity during the convulsion. I'ldc aedd or ammonium 
carbonate have been regarded as the cause, also cliolin (Oonath and 
Justiss) and the organic ammonia bases (trimothylarnin). 

It may be said that the severer the attacks, as status epilepticus, serial 
epilepsy and major attacks, the greater are the amounts of poisons 
found in the blood and urine, which would seem to indicate that they 
are the result and not the cause of the convulsions. 

Krainsky attributed the convulsions of epilepsy to the formation 
of carbamic acid, one of the derivatives of urea. . . . u 

Of the substances found in the blood and urine of epileptics, ponath 
(quoted from Turner) did not produce convulsions in guinea pigs and 
dogs with uric acid, neutral urate of sodium, carbonate of ammonium, 
kreatin or lactic acid. While convulsions were produced by ammonia, 
and organic ammonium bases, trimetliylamin, cholin and creaUnm. 

The Twe of the a-ray has given valuable information in reference to 
I' sions of the colon. Kinks in the colon, malpositions, extensive dilal^ 

tions, adhesions, colonic stasis, have all seemed i** ^ 

euus^ of the s^res, while it cannot be claimed that it is the only 
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cause. Adhesions of the appendix and appendicitis belong to the san e 
group of cases. One of the writer’s cases developed epilepsy at the ajre 
of 38. The only pathological condition found was an enormous dilatation 
of the colon from using two gallons of water as an enema every morning 

for several years. ^ 

Overeating, overloading the stomach, or eating indigestible foods 
(bananas, peanuts, meats) is not an infrequent cause of convulsions in 
children and will produce convulsions in epileptic subjects. Sometimes 
there exist idiosyncrasies to certain foods, such as shellfish, and certain 
fruits, such as strawberries, which presumably produce an anaphylactic 
reaction similar to urticaria, etc., in the brain or meninges. 

The convulsions ocicurring in alcoholic encephalitis, in lead encepha- 
litis (saturnine epilepsy) and uremia should he regarded as part of the 
symptoms of those conditions rather than of epilepsy. Saturnine epi- 
lepsy occurred in only 1 out of 1,600 of Spratling’s cases. 

Intestinal putrefaction with the appearance of indican and skatol 
ill the urine is certainly very common in epilepsy. Alexander found a 
relationship between a fit and a low urea-ammonia ratio. Gout is a 
doubtful cause of opilepvsy. Tintemann in a case of diabetes with epi- 
lepsy found a relation between the amount of uric acid excreted and 
the number of attacks. Proteid sensitization probably plays a part in 
some cases of epilepsy, but the writer ’s observations with these tests have 
been inconclusive. 

Convulsions are produced by many poisons, such as alcohol, lead, 
cocain, arsenic, chloroform, ether, physostigrain, antipyrin, strychnin, 
camphor, camphor monobromate, theophyllin, lumbar anesthesia by 
stovain, Marburg reported a case of epilepsy following many years’ 
use of 25 to 180 grains (1.6 to 11.6 grams) of coffee a day. 

Alcoholism. — Kovalevsky found epilepsy commonest in the heaviest 
wine drinking district of Russia. 

Chronic drinkers frequently develop epilepsy, especially whiskey and 
absinthe drinkers. ‘‘Wartmann found 206 drunkards among 452 male 
epileptics (Oppenheim), hut half of these had been epileptic from their 
youth, while others were associated with other injurious circumstances.’^ 

Eye Strain. — In some of the writer’s cases there were obvious defects 
about the eyes, muscular imbalance, astigmatism, hyperopia or myopia, 
with marked benefit from the fitting of proper glasses. According to 
Fere, astigmatism is present in 75 per cent, of epileptics. 

Reflex Epilepsy. — According to Oppenheim “many cases show that 
injury ol a peripheral, in particular of a cutaneous nerve, or its irrita- 
tion by a cicatrix or a foreign body may produce spasmodic attacks 
of an epileptic nature.” A cicatrix of the scalp and a lesion of the 
meninges may give rise to reflex epilepsy. Many facts seem to indicate 
that a Stimulus arising from any part of the body may have this effect. 
^ Adherfa'i’ Ema i cE.— Adherent prepuce both in the male and female 
is a fr^ncut causi* of epilepsy. The condition is much more easily 
recogniaed^ in tlie male and is often not looked for in females. Fre- 
quently thcyiittacks t < ase after the adhesions are pulled loose or after 
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eir(.,i.neision„bTit more often sedative treatment is also neeessarv. The 
writ. r saw two oa^ of adherent prepuce in cases with a history of eir- 
ea„.,.ision 1 “ the adhesions had formed after the circumcision or 

not pulled loose at the time of the operation. Phimosis has also 
been reported as a cause of epilepsy. 

XosE.—Adenoids and nasal polypi are said to be causes of epilepsy 
anti occasionally convulsions cease after their removal Levenstein re- 
ports a case of a convulsion occurring immediately after the removal 
of nasal polypi, and quotes Lannois as reporting a similar case. 

Diseases of the accessory sinuses of the nose, and laryngeal polypi 
have also been reported as causes. 

P:ars.— F oreign bodies in the ear and chronic otorrhea are said to 
be causes. Mendoza induced epileptic fits by pressure on an aural 


polypus. 

Teeth. Carious teeth and impacted teeth are said to be causes oi 
retlex epilepsy, while apical abscess and pyorrhea have been suggested 
as possible sources of focal infection in some cases of late epilepsy by 
the author. 


Dentition , — The occurrence of convulsions during dentition indi- 
cates a cerebral instability, but it depends upon the degree of this 
instability as to whether the convulsions will continue and constitute 
a true epilepsy. Certainly the frequency of convulsions during both the 
lirst and the second dentition shows that a relationship exists, although 
the incidence is less marked in the second dentition tlian in the first. 

Menstruation. — ^Any apparent association with menstruation is 
probably due to the tendency to periodicity of the spells, although Oppen- 
heim claims that they are often more frequent just before or during 
menstruation. One of the writer’s patients who claimed a relationship 
between her attacks and menstruation did so beimuse they came ten days 
after each menses, but such relationship is not claimed in male patients 
who have spells once a month, in one of the writer’s cases almost regu- 
larly on the 28th of each month. 

The menses are more frequent in chronic cases. Cordon reported 
23 cases in whom the spells coincided with the menstrual periods. Tou- 
louse and Marchaud say that the establishment of the menses can cause 
a disappearance of epilepsy or may aggravate it, and the same is true 
of the menopause. In some cases the beginning of the epilepsy seems 
connected with the appearance of the first menses. In the majority of 
cases the menses have no influence on the attacks. 

Pregnancy. — The influence of pregnancy is uncertain. Cases have 
been reported in which there was a complete cessation of fits during 
pregnancy, while others have claimed that pregnancy sometimes causes 
epilepsy (question of eclampsia?). W. A. lurner states that pregnancy 
and the puerperium usually increase the attacks, or pregnancy may be 
the exciting cause of the disease or may induce a relapse, or it may 
produce a temporary arrest of the spells or even a permanent cessation. 
The disease is more liable to occur in the first few days of t e puerperium 
and during lactation. Prolonged labor or forceps delivery may induce 
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convultiions. Convulsions occur in about one out of every five o:- gjj 
Lndred normal pregnancies, but if acute nephritis develops they 
in about 25 per cent. 

Mahti’bhation or other venereal excesses may provoke a liitent 
tendency to epilepsy- *1 infrequently associated with epilepsy, 

but whether it should be rejrarded as the cause, or whether it is another 
evidence of feeble cerebral inhibitory control is a matter of opinion. 
There is no doubt that ft lowers the vitality of the brain and makes 


epilepsy worse. 

Malnutrition as shown by rickets, or a general emaciation, under- 
weight or under size, is not uncommon in epileptic children. 

Infectious Diseases.— Acute infectious diseases often cause con- 
vulsions, especially in children, and it may be stated generally that 
the youngiT the patients the more liable they are to convulsions from 
febrile causes. The convulsion in children often replaces the chill in 


adults. 

Scarlet fever is frequently followed by epilepsy. The convulsions, 
however, do not usually come on until after the fever has subsided. Scar- 
latinal nephritis is the cause in 3 per cent, of cases. 

Whooping-emgh may produce cerebral hemorrhage and epilepsy. 
Spratling found 0.3 per cent, of cases due to this cause. 

Typhoid fever is sometimes followed by epilepsy. In the cases seen 
by the author, there was always a history that made him suspect a ty- 
plioid meningitis and in several of them the condition of the patient in- 
dicated a previous meningitis. Chalier and Juilhe report epilepsy 
following typhoid fever. Out of 120 cases of epilepsy, 7 had typhoid 
fever aeeording to Dide, without claiming that the epilepsy was due to 
typhoid fever. 


Typhus feveVf measles, influenza, diphtheria, smallpox, malaria, yel- 
low fever, vaccima, acute anterior poliomyelitis, have all rarely been 
thought responsible for epilepsy. Pneumonia is often preceded by con- 
vulsions, but is only rarely followed by epilepsy. Meningitis, on the 
other hand, is frequently the basis of persistent convulsions. Insolation 
sometimes causes epilepsy. 


Syphilis, Fraser and Watson from Wassermann tests give us reason 
to believe that about 50 per cent, of mentally defective and epileptic 
children are tainted with syphilis. These figures are higher than in the 
author s experience with children, but in cases developing after thirty 
years of age a much larger percentage is due to syphilis and, according to 
some writers, 9 out of 10 cases in adults are due to it. While con- 
vulsions due to .syphilis occur most often in hereditary and tertiary 
e^es, they sometimes occur in the secondary stage and are probably 
then due to meningeal involvement. Guenot reports a case in which 
the first convulsion occurred within a month after the appearance 
of the chancre (man, aged 26). Thomsen and others, out of 2,061 cases 
of mental deficiency in Denmark, found a positive Wassermann reaction 
in only 1.5 per cent. Out of 259 epileptics (aged 5 to 70 years), onlv 1 
gave a positive reaction (0.39 per bent). The coincidence is ire fre- 
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qneti. in America than in Denmark. It is almost impossible to reconcile 
!>anish experience with that of other countries. In the writer’s 
cxpi : ience syphilis is one of the most eommon causes of epiletisv 

VoBua.— Hookworm is the commonest worm enusiiift epilepsy in the 
goHih, Stiles has found a general invasion of the body tissues and it 
has not yet been proven whether epilepsy associated with hookworm is 
dne 1 o the direct invasion of the brain by the parasites, or to edema of 
the lirain produced by the anemia caused by the parasites, nr whether 
the convulsions are of reflex origin. 

Tania solium or saginata are not uncommon causes of epilepsy wliicli 
has usually been ascribed to reflex irritation. On the other hand Stiles 
found Cysticercus cellulosoe in the brain in 117 out of 155 cases. It is 
probable that the epilepsy is due directly to the brain infection. 

Tania echinococctis or hydatid worms existed in the nervous system 
in 122 out of 1,634 cases of the disease examimsl, according to Osier. 
These are sometimes calcified and persist in the l)rain long after the 
worms have disappeared from the intestine. Here again the epilepsy 
may be the direct result of cerebral irritation. Osier quotes Davies 
Thomas, of Australia, who collected 97 cases, including some of the 
Cysticercus cellulosoe, and found the cysts more common on the right 
side of the brain than on the left, and more frequent in the cerebrum. 
The symptoms resemble those of tumor, headache, eouvulsious, and grad- 
ually developing blindness. 

Intestinal Parasites, — There is no doubt that convulsions are fre- 
quently caused by intestinal parasites, but just how this is brought 
about is uncertain. The following possibilities exist : 

(a) The general ill health of the patient would, of coursii, render 
the nervous stability and equilibrium of the patient less. 

(&) The reflex irritation may act as a factor in a summation of 
stimuli. 

(c) Peiper has advanced the theory that intestinal i)arasites j»roduee 
toxins. 

(d) In Tcenia solium there is often cysticercus ffinuation in the 
brain, but whether in all cases of epilepsy associated with tapeworm is 
not known. 

(c) Hookworm has been found to invade all of the organs of the 
body; whether or not it has ever been found in the brain in association 
with epilepsy is not known to the writer, but the probability of the 
epilepsy due to hookworm being due to its presence in the brain seems 
very great. It is often found that the convulsions do not cease after 
freeing the intestinal tract of the eggs and worms, and in order to cure 
the epilepsy drugs have to be given for absorption into the system in 
order to kill those in the tissues as well. It is intf*rcsting to note that 
while cysticercus occurs mostly from 40 to 60 years of age, the cases wit i 
hookworm are mostly in the early years ol life. i v • 

l^eacheU reports a fatal case of Cysticercus cellulose in the brain 
ydtb status epilepticus, although there was no tapeworm found m tJie 
bitestines* 
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The history of having had worms should give rise to just as great 
Huspieiou of their being the cause of the convulsions as if they were 
present at tiie time of the examination. . 

Symptomatology. — Epilepsy may be classified from a symptomatic 
standpoint, from an etiological standpoint, or from a pathological stand- 
point. For the purpose of studying the symptomatology it may be 
divided into (1) grand mal or major fits; (2) petit mal or minor tits-, 
(3) p.syehie, epilep.sy or mental attacks; (4) Jacksonian epilepsy; (5) 
status epilopticuH; {(I) epileptic equivalents. {See Clinical Varieties.) 

A co]upl<‘te and typical attack may be divided into five stages; 
(1) the aura; (-) less of consciousness; (3) tonic spasm; (4) clonic 
spasms; (T)) coma or sleep. 

The premouitiou of an attack of epilepsy may consist of (A) prodro- 
mata; (H) an aura. The latter may be a sensory hallucination whidi 
may be (1) visual, (2) auditory, (3) olfactory, (4) gustatory, (5) 
cutaneous, fh) visc-eral; or it maybe (7) motor, (8) psychic or mental, 
(9) vasomotor, (10) secretory. 

The Pkodhomata. — In some cases prodromal symptoms may occur 
which may exist for several hours or several days before the actual spell. 
Thus some patients are glum, cross, inclined to irritability, excitability, 
unsociable, or show various other evidences of variation from their 
normal for s(‘veral days so that they or the family are able to predict 
a spell fairly accurately. Gowers says that swiftness is an essential 
element of ordinary e])ilepsy, but this does not preclude the possibilitv 
of deliberation.” In some cases there are vertigo, fullness in the head, 
depresKsioii or tremor, or even muscular twitehings for hours or days 
before the attacks come on. Pruritus, urticaria, erythema, spasms of 
sruH^zing, tinnitus aurium, photophobia, etc., are less common prodro- 
inata (Oppeulieim), or delusions lasting one or several days may precede 
the attack (Walshe). 

The Auu/E. — The aura or premonition of an attack occurs a few 
seconds or a few minutes before the attack. Each patient usually 
has the same aura before each attack, but may not have any aura 
with some attacks. Very rarely docs a patient start his attacks 
wdth different aurm. Sensory aur» are more common than motor aura*. 
Sometimes the aura occurs without being followed by an attack. Tliis 
may occur spontaneously or the patient may ward off the attack. {See 
Treatment.) An aura occurs in one- half of the cases, but not in one- 
half of the attacks. W hen no aura occurs, the origin of the attack is 
usually in a latent portion of the brain (as in the frontal lobe), so that 
the patient bt*comes immediately dazed or unconscious and there is often 
transient conjugate deviation of the eyes or a sharp cry (W. A. Turner). 

(1) Visual aurtv may consist of seeing flashes of light or sparks 
which may be either white, yellow or red, or of moving balls of lire 
which may be colored. In some cases the hallucination takes more definite 
form, and objects, people or a hand of cards are seen which cannot be 
clearly remembered afterwards and seem like a dream. Photophobia 
occasionally occurs. Animals, as a black cat, landscapes, or other obje('ts. 
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a, < seen moving nearer or further from the patient. There mav be lee. 

(S) AuMorf a»ra often eon.b .1 of buteioB or rineioj in ft, „rn 
or occasional hissing, whistling noises, roaring or loud rei>orts like a 
pistol shot, rarely a word, sentence, or music. Vertigo. 

(3) Olfactory awrcr parosmia, are usually disagreeable odors, in one 
of the writer s cases so foul, putrid and stinking tiuit the i^alient asked 
that if it were possible to be relieved of only one feature of his illness, 
tliat the writer cure the odor and let the convulsions continue. 

(4) Gustatory aura are also apt to be disagreeable and <lo not con- 
form to any of the four fundamental forms of taste in any of the cases 
seen by the writer. 

(5) Cutaneous aura consist of numbness, tingling, itching, burning, 
prickling, or other paresthesia; sometimes of painful sensations in the 
body or head. The paresthesiie start in tlie hands, feet or face and 
travel upward. 

( 6 ) Visceral aura consist most often of epigastric sensations (occur 
in 15 per cent, of the cases), which are indescribable. They ascend 
gradually or quickly up the chest and throat to the head, and when they 
reach the head the patient falls unconscious. It is probable that this 
is due to the distribution of the pneumogastric nerve. A relation cer- 
tainly exists between epigastric sensations and a sensation of fear or 
apprehension. This relation is not confined to epileptic attacks, but 
various symptoms in the area of the vagus distribution may form a 
premonition or aura to an epileptic attack, such as vague iudescribable 
feelings in the stomach, pain, or cramps, cardiac sensations, pain in the 
lieart or palpitation, a feeling of oppression about the heart, sensations 
of suffocation or strangulation, esophagisnms, associated with such mental 
symptoms as oppression, a sensation of impending death, fear, appre- 
hension, and a desire to be alone. Occasionally there is nausea (ninth 
nerve) or even vomiting. Osier mentions ihc occurrence of boulimia in 
epilepsy often in paroxysmal attacks. The sensations may ))e hypogastric 
or preeordial. 

( 7 ) Motor aura usually start with twitching of a single muscle or 

group of muscles and gradually extend to other muscles in an orderly 
fashion, or they may consist merely in a tonic contraction of a muscle 
or group of muscles, but do not usually extend beyond a portion of a 
limb or one whole limb before consciousness is lost, bometirnes they 
consist of the head being rotated to one side or the eyeballs^ being turned 
to one side, or flickering of the eyelids. It is rare for bilateral motor 
irritation to precede an attack, and the author has jiever seen it. In some 
cases the patient runs forward or backward or in a circle, or may make 
Kcratching gestures, but these are very rare. Not infrequently children 
will run to their mothers crying, as if for protection when a spdl is 
coming on. Aphasia or dysarthria may precede the attacks. AccoMing 
to Oppeuheim, crying, singing or whistling may . 

aura or equivalent of an epileptic spasm. Yawning, s gu 
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Bpiratorv spasm may occur (Oppenheim). Instead of the aira 

X paticuf may turn arotu.d rapidly or run for a few seconds or min- 
utes (et)ilep.sia procnrsiva). . , ■ j. e j 

(8) Psiicl'w aura, may consist of anxiety, fear, depression, or tin 
recurrence of previous mental impressions— terror, dreams, or delusio 
a vague dreamy state or a sensation of strangeness. 

Y(jsonu)1oT (lUTiF may consist of ilusning or pallor, orythenia, 
urticaria, is^'licinia or anjjrioiKMirotic edema. 

(10) ^eerdory aunr (»onsist of profuse perspiration, salivation or 
Hometimos evidciicos of gastrosuccorrhea. 

ORANn .AIal (HI Major Attacks.— Some patients have only major 
attacks, otlicrs only minor attacks, hut frequently they have both. Of 
the cases of epilepsy (iO per cent, are of the grand mal type, while 32 per 
cent, have combined grand mal and petit mal. 

The Without any apparent provocative cause, such as an 

emotional disturijance, fight, fright, or sight of an accident, blood, etc., 
and with or without a prcmionition or aura, the patient loses conscious- 
ness and may or may not utter one sharp shrill cry, due to air being 
forced tlirongli the spasmodically closed glottis by the powerful con- 
traction of tlie ri'spiratory mn.sc]e.s, or sometimes make a gurgling noise. 
These symptoms occur after the loss of consciousness and the patient falls 
wherever he happens to be. The following events take place in rapid suc- 
cession and are often not chronologically related by the lay observer. 
When the patient falls, there is first a tonic contraction of the muscles, 
the fingers and wrists are flexed, the thumbs adducted, the elbows 
flexed, the head retracted, the legs rigidly extended — rarely flexed; the 


muscles of one side may contract more powerfully than those on the 
other, so that the body may he curved to one side ; the head or face may 
be turned to om^ side ; the eyes may turn to the same side, but are usu- 
ally rolled upward, the lids usually open, the pupils widely dilated; 
the pupil reflex is lost, the conjunctival reflex is absent, the eyeballs may 
seem to protrude, while in other eases the eyes are closed. 

The lace is usually red or cyanotic, bloated, the veins of the face 
and neck congest(‘(l and full, with profuse sweating. Pallor may precede 
the redness of the face or persist throughout the attack. 

Rarely the head, trunk and extremities arc flexed. During the tonic 
stage the urine or fee(\s may be passed. The tonic spasm may be so 
brief that it is not noticed at all by the observer, or it may last a few 
seconds or half a minute wlicu the muscles begin to tremble and then 
develop into a clonic s])asm, starting with short twitchings in the head, 
trunk and limbs, whieli become more and more violent, consisting of 
alternating contractions and relaxations, becoming more rapid at first, 
but wdth a tendmiey towards the clo.se of the convulsions to become 
more powerful but slower and slower till they cease altogether. The 
eyeballs jerk in the direction of the strongest contractions. The con- 
vulsion may be unilateral or start as a unilateral convulsion and then 
become bilateral. 
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fh'" attach in detaU is as follows; 

l,.. on»ci^ness w the most characteristic feature of epilepsy' and 
in aU cases of grand mal during the whole of the att^k in most 
cases, or at least during a part of the attack in all cases 

Color.— At the very onset of the attack there is pallor.' but ycith the 
j-igidity of the chest walls and cessation of respiration this j^radually 
chancres to cyanosis and as the attack progresses (*ongestion of the veins 
of the face, neck and head occurs -and the corai)lexion becomes a dusky 
jiiirphsli red, although in some attacks the patient is pale during the 
vholc attack. 


The Cry.— The cry occurs in only a small percentage of the attacks, 
and occurs after the loss of consciousness. It consists of one sharp, ' 
shrill cry, and is never repeated during the course of the attack, and 
the patient has no memory of it afterwards. 

The Tonic ^posm.— Usually no history is obtainable from llie family 
in regard to a tonic stage and their description usually starts with the 
fall and is followed by a description of a clonic stage only. Often the 
tonic stage lasts only a second or two, though in other eases it may last 
longer, but it is always short in proportion to the clonic stage. In the 
tonic stage it may consist merely in tlie drawing of a single muscle 
or a group of muscles, the flexion of a finger or the toes, or may march 
up a whole extremity or affect a whole half of the body either by 
inarching in an orderly fashion, or may involve the whole body at the 
same time. The march follows the anatomical location of the centers 
in the brain, and if it starts in the face it extends first to the arm and 
then the leg, and if it extends to the opposite side of the body it will 
then affect the leg, then the arm and then the face. In the majority 
of attacks both sides are affected apparently at the same time or at 
least in such rapid succession that no order of march is observcnl. In 
the cases which start in a certain part of the body and show an orderly 
sequence of tonic spasm, this same characteristic is preserved in each 
succeeding attack. Usually in the tonic stage the wrists are flexed, the 
thumb is adducted and lies in the palm with the fingers grasj)ing it, 
or the fingers may be extended, the elbows flexed, the arms raised, the 
hack arched (opisthotonos), the head drawm backward, or if the con- 
vulsion is stronger on one side than the other, the head, eyes and mouth 
are drawn toward that side. The legs are usually rigidly extended. 

While the above description of the position of the body and extremi- 
ties is the usual one, any position may he assumed, and the writer has seen 
eases in which the body was flexed, the head forward, the chin resting 
on the chest, one arm and one leg flexed, while the other arm was drawn 
across the chest and the other leg extended, and in the same case in 
otluT attacks other positions were assumed. 

The Eyes,-— There is usually a conjugate deviation of the eyes m 
the direction the face is turned, or the eyeballs are rolled upward ^ 
that only the white shows ; the lid fissures are open, the pupils are widely 
dilated and do not react to light, and the conjunctival reflex is 1^. 
According to Barker, the pupils in this stage are contracted, whue 
VOI 4 . X.— 27. 
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Gowers says that although initial contraction at the beginning of the 
tonic stage had been reported he had never seen any cases that were 
not dilated an<l this has been the writer s experience also. Cert;iinly 
after the attack is wt‘ll started the pupils are always dilated and S])rat. 
ling found that this dilatation took place even before any muscular move. 
ineiitK occurred. The eyelids are usually open, though sometimes closed. 
The dilatation of the pupils is probably due to the sympathetic lu rve. 
That it is not due to asphyxiation is shown by its occurrence at the 
beginning of the attack and in petit mal. Stewart says the mydriasis 
ceases at the completion of the tonic stage, then the pupils become 
eontra('tc(I and remain so until the stage of coma has passed off— or 
soiticliuu's hippus may occur. 

The urine may be passed in the attacks. Many cases never pass 
urine during the attacks, while others give a history of passing it in 
some of tluur attacks, but only a minority of them. It is apparently 
more frecpient in children than adults, and bed wetting (nocturnal 
enuresis) is always suspicious of epilepsy. 

Defecation during the attacks is much less frequent than urination, 
and when it occurs is usually associated with urination at the same 
time. As in the case of urination, the percentage of attacks in which 
it occurs is much smaller than the percentage of the number of patients 
in which there is no history of it. 

Sweating is often profuse and general, so that the patient is wet all 
over. It is sometimes greater on one side of the body than the other. 

The Clonic Stage . — After the tonic stage has lasted a second or more, 
or even without being obvious, the clonic convulsion starts with alter- 
nating contractions and relaxations of the muscle ; the convulsion usually 
starts in the same part of the body in which the tonic spasm started 
and follows the same line of march, or in cases in which the tonic spasm 
was general and bilateral the clonic convulsion starts in the same way. 
The jerking of the muscles is usually slight at first but becomes stronger 
and faster till the end of the attack, when it becomes slower and 
more violent until it ceases altogether. During the clonic ctage, the 
alternating contractions and relaxations of the respiratory muscles 
lead to a lessening of the cyanosis, the respiration is rapid and noisy 
and may b(‘ aeeompanied by groaning or moaning noises j there are both 
increased flow of saliva and failure to •swallow or expectorate it, so 
that it is w(U’ked into a froth (** foaming at the mouth^^) by the forced 
passage ol air through it. The tongue is sometimes bitten in the tonic 
stage, but more trc(iuently it is bitten in the clonic stage, in which it 
may be chewed repeatedly on the side towards which it deviates, this 
being the same side towards which the face and eyes are turned and 
on which side the general convulsion is stronger. The biting is due 
to the jaw muselrs htdng alternately contracted and relaxed and the 
tongue being diawu to one side. The biting of the tongue may giv® 
rise to fluid which makes the foaming at the mouth bloody. There is 
usually profuse geiu ral perspiration, often urination, rarely defecation, 
and still more rarely i jaeulation of seminal fluid. The clonic stage lasts 
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from a roinute to ten mmutes—rarely longer— and is followed by sleep 
or r*oma which may last from a few minutes to a few hours Oeca- 
sioTially the patient may open his eyes after the convulsion, before goinR 
to sleep, but does not seem to be conscious. The sleep is appartmtlv due 
to exhaustion from the attack and is apt to be longer after more .^vere 
attacks, and shorter after very light ones. When aroused from this 
sleep (which is sometimes impossible), the patient may get np and do 
various apparently purposive acts, or be violent with no knowledge of 
it afterwards— or if really awake is apt to be cross, irritable and suffer 
from headache. Vomiting may occur during the attack or after it, and 
may lead to strangulation of the patient. Polyuria or nvcturia mav 
follow the attack. 


PostepUeptic State , — The attacks are followed by more or less general 
exhaustion of the cortical motor centers, and may be more marked on 
one side than the other, giving rise to mono[)aresis or hemiparesis, which 
is most marked and more prolonged in cases w’hcre a fo<*al brain lesion 
exists, as in Jacksonian epilepsy. Sometimes the attacks are followed 
by aphasia or stuttering or transitory paraplegia ; amaurosis and amnesic 
aphasia have been observed. Patients are usually rather dull and stupid 
after spells, but occasionally as soon as the convulsioii is over, without 
sleep or coma, the patient gets up and seems to feel as well as usual. 

Oppenheim mentions concentric, narrowing of the field of vision and 
disturbances of general sensibility after the attacks, also erythematous 
flushing, tremor, conjugate deviation of the eyes, paralysis of the ocular 
muscles, blindness, deafness, vomiting, diarrhea, and other gastric, dis- 
turbances, polyuria, salivation, edema, cutaneous emphysema, etc., as 
postepileptic symptoms. 

Petit Mal. — Minor epilepsy or petit mal may consist merely in 
loss of consciousness with or without falling and with or without motor 


twitching, or may consist merely in an aura such as occurs in major 
epilepsy without any convulsion developing. The attacks are not usually 
preceded by an aura. They come on suddenly and are of short dura- 
tion, from a second to half a minute. They may or may not know of 
the attacks, which may consist in a sudden suspension of conversation 
which is taken up where it is left off when the attack has passed off, or 
sudden lapses in action which are quickly resumed again. During the 
attacks there are a change of facial expression, widtaiing of the palpebral 
clefts, dilatation of the pupils, pallor or more rarely flushing of the 
face, slight twitching of the muscles of the face, the lips or eyelids, 
tasting or smacking movements; sometimes the face is turned to one 
side as if looking over the shoulder, or the patient jabbers unintelligibly ; 
occasionally there is a slight twitching of one or m»re of the extremi- 
ties. There is no real convulsion, no stertor, no foaming at the mouth, 
though the patient may spit. The tongue is not bitten. Occasionally 
the urine is passed involuntarily. In the attack the patient may drop 
things from his hands or the legs may give way and the jjatient may fall. 

Buzzard records cases of ^embryonic 
oized by the sudden onset when the patient is feeling well, and in each 
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case each attack is identical with the othere, the «ymp^ differing h 
different cases, verj' slight in character, and if untrwted l^d eventn .iiy 
to a distinct cpiif^P«y. He regards the slight jerks just before dropjDug 
oflT to slec]), or iiioinentary twitchings, as being frequently syinpt«.ius 
of the embryonic stage of epilepsy. 

Sometimes the attacks are represented by ni^t terrors, by screaming, 
talking in slt'(‘p, and the patient cannot be awakened until the attac^k 
is over. Somnambulism must always be looked upon as suspicious of 


epilepsy. • ... 

Fnder ciiileptoid signs Harker mentions (1) petit mal, (2) epileptic 
vertigo, (U) (*piJeptic nightmare (pavor noctumus), (4) epileptic bed- 
wetting (enuresis), (5) epileptic anxiety attacks. He says: 


''In epileptic vertigo there are apparently causeless sudden attacks 
of transitory vertiginous feelings often combined with pallor but with- 
out loss of consciousuess or falling, sometimes associated with tachy- 
cardia or bradycardia, flushing of the face, dilatation of the pupils, 
sweating and headache.” (Barker.) 


Tinnitus aurium may occur and the patient only realizes that the 
noise has ceased but does not realize it during its presence. 

Psychic Epilepsy. — l*sychical epilepsy, which is also spoken of as 
"para-epilepsy” (Dana) or "epileptic equivalent,” or epileptic au- 
tomatism,” gives rise to attacks in which, with or without prodromata 
or an aura, and without any apparent cause, the patient shows mental 
excitement, violence, fury, may commit crimes without provocation or 
clioiee of the person against whom the crime is committed, or destruc- 
tive, purposeless acts, or perform various apparently purposive acts 
which may seem to the observer either senseless or sensible. These 
attacks terminate spontaneously in a second or may last for hours or 
days, and on recovery the patient knows nothing of what has hap- 
pened during the attack. 


One of the writer’s patients walked forty miles to a neighboring 
town and, on recovery from the attack, knew of only two facts which 
he could associate with the trip, namely: on entering the hotel here 
to keep an appointment, consciousness had ceased at the door of the 
hotel, and it had returned while he was standing on the doorstep of a 
house in the neighboring town, his hat in his hand, while a lady in- 
structetl him how to reach some point in the town, although he knew 
nothing of what lie had asked her. He had suffered from frequent 
epileptic convulsions and this one was replaced by psychical epilepsy. 

Price reports a case in which the patient was in a confused hal- 
lucinatory and delusional state and always believed a strange man was 
in the room wiUi delusions of marital infidelity. The attacks lasted 
lo to 60 minutes and were followed by headache and somnolence, with 
no memory of the attacks. 



SYMPTOMATOLOGY 42j 

i’sychio epflep^ may consist of drowsiness, stupor, drearav states or 
leo ings of ^alrty, apprehension, dread, fear, nervous 'sensations 

ibness, coldne®, nausea, cephalic sensations, wiiieh are frequentlv ac’ 
coiiipanied by sensations of a vague, indescribable character. The pa’tient 
inH,\ not lose consciousness, but a dreamy state may exist with a feelinir 
„f unreality (Turner). 

Psychic epilepsy is rarer than grand mal, petit mal or jaeksonian 

(.>pil(*psy. 

The psychic complications of epilepsy are uncoiiscionsness or altera- 
tions of consciousness, epileptic twilight states, progressive mental de- 
terioration, psychoses. 

Epileptic twilight states may precede, replace or follow the attacks, 
and may last for minutes, hours, days, weeks or even months (Barker), 
and in them the patient may take long journeys (ambulatory automa- 
tism, poriomania, epileptic fugues). The epileptic acts in the twilight 
state are often violent (murder, incendiarism, rape, etc.). 

In a case of the author, just as he was about to make an ophthalmo- 
scopic examination, the pupils suddenly dilated, the face became expres- 
sionless, the palpebral fissures widened, while the patient suddenly un- 
buttoned his vest and trousers, put his hand in his pocket and withdrew 
his knife, opened the large blade and grasped it as if with the intention 
of stabbing. His muscles then gradually relaxed, his shoulders drooped, 
he folded his knife and put it back in his pocket, his expression became 
natural, and he had no knowledge of having had the attack when ques- 
tioned about it. 

Briand and Salomon have reported cases of epilepsy with erotic im- 
pulsions as fetichism for handkerchiefs and silk in a man and woman 
respectively. 

Postepileptic sleep may he replaced by defects of memory and con- 
fusion, or pronounced mental disturbances. 

In psychic epilepsy there is a suspension of mental control in which 
the patient is in a dream-like state resembling dual personality and of 
which the patient has no knowle(ige after the attack is over. The epi- 
leptic equivalents often occur as a substitution for motor epileptic spells, 
hut are more common with petit mal than grand mal attacks. The 
same statement is true for postepileptic automatism. Mental disorders 
often occur when a patient is aroused after a fit and not allowed to 
sloop, and may follow attacks of petit mal. 

tlACKSONiAN Epilepsy {Secondary Epilepsy ^ Cortical Epilepsy or 
yoval Epilepsy ), — The contractions begin in a definite miiselc or group 
of muscles and extend gradually to other muscles, and eventually the 
whole body may be involved. They may or may not be a(*eonipained by 
a loss of consciousness. The convulsion may be confined to one extremity 
or one-half of the body. The order of involvement of the difftirent 
muscle-groups depends upon the situation of the lesion and the an- 
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atomical relation of the centers in the brain. For example, an att^sck 
starting in the leg passes to the arm, then to the face j if it t^vels to 
the opposite hemisphere, it would involve the leg, then the arm, then the 
face of the opposite side. There is localized muscular weakness after the 
attack. The attacks may be tonic or clonic or both. 

Jacksonian epilepsy is usually a sign of circumscribed irritation in 
the brain (trauma, tumor, abscess, gumma, tubercle, local meningitis, 
Iwalizetl edema of the brain, vascular lesion, scar), but similar con- 
vulsions are occasionally observed in diffuse irritations, as increased 
intracranial pressure, in toxic states and in idiopatbic epilepsy. Jack- 
sonian epilepsy may be combined with grand mal or petit mal. Rulf 
cites four cases in one family of familial cortical epilepsy (Jacksonian) 
without loss of consciousness. 

Status hhuLEPTicus.— Status epilepticus is known to the French as 
**et(U de mal/' and is sometimes spoken of as “acute epilepsy.’^ In it 
one spell follows another in rapid succession, without the regaining of 
corLsciousness. AVlien it occurs, it usually follows grand mal attacks 
and is especially liable to occur in cases which present the type of “serial 
epilepsy.*' It sometimes follows petit mal or psychic epilepsy, but in 
the ]att(‘r cases the muscular twitching may be very slight while the 
coma is profound, with elevation of temperature, and the patient may 
die in a few hours. 

According to Clark {see Spratling, Bibliography) there is no limit 
to the number of status periods that may occur before death supervenes. 
As a rule, three or four status periods in idiopathic epilepsy cause 
death, while innumerable periods of status epilepticus unilateralis or 
partial epilepsy may occur in hemiplegic epileptics and death not 
supervene. 

Probably a third of the fatal cases of status epilepticus are due to 
the sudden withdrawal of sedatives. Smith reports a fatal case of 
status epilepticus in a girl 8 years old who had 1,649 grand mal attacks 
in four and a half days, 578 being the maximum for 24 hours. Clark 
says that Leroy reported 488 attacks in 24 hours and 1,000 in three 
days in a ease of status epilepticus with fatal result. As a general 
rule, the convulsive stage lasts from 8 to 10 hours to 3 or 4 days— and 
this is followed by a stage of exhaustion and coma which may be of still 
longer duration. “The duration of status in its entirety is usually 
not less than 20 hours or over 12 davs, if both stages are present.*’ 
(Clark.) ‘ ^ 

About a third of the fatal cases have no real stage of coma, as 
they die during the convulsive stage. 

MentMj (.CHARACTERISTICS. — Clark found the “make up** (mental 
characteristic is no doubt meant) of hemiplegic epilepsy identical 
with that of essential epilepsy. The patients had “high volatile ex- 
plosive temper,** were egotistic, self-centered and sensitive. The pater- 
nal parent was usually quick-tempered, the mother usually mild and 
docile. In hemiplegic epileptics the mental deterioration consists of 
slowness, impaired memory, dissatisfaction and lack of interest. They 
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,re l),.ckward at school^ slow to grasp facts. Emotionally they arc 
,„iek and impulsive The power of concentration and observatL ” 
fair. They have good common sense and self-reliance. Thev lack imairi 
and originality in play. They show only a slight* tondencv to 
Ijashfsilness and shyness. They are usually neat, clean and orderly They 
are d<)inineering and are not popular with other children • stubborn 
and handle; usually trustful and not suspicious; sensitive, 

(‘asily oiiended and see slights when none are intended. Thev are 
irritable especially just before attacks. Some show anxiety and fore- 
bodings. They are usually truthful and are overserious. 

Epileptics are usually irritable, selfish, self-willed, impulsive, ego- 
tistical, unreasonable at times and hard to get along with. Ninety per 
cent, of them show impairment of recent memory. 

The epileptic character results from a progressive change in the 
personality.'' (Barker.) There are irritability, outspoken ethical de- 
fects, violent egotism, and lying. There is a tendency to violence and 
they often fight with slight provocation and may perform criminal 
acts. The intellect eventually suffers if the spells are frequent, aiid 
there are failure of the memory, enfeeblement of judgment, mental slow- 
ness, stupidity, and finally dementia. Epileptics show a marked in- 
tolerance for alcohol. 

There is no memory of the attack (amnesia) and many patients have 
attacks without knowing it, while others have learned from the way 
they feel after the attacks to surmise the fact that an attack has taken 
place. 

ITcaly found (a) a strange variability in mental capacities and 
changeable moods and dispositions; (b) the epileptic character, emo- 
tionalism with marked inconsistency shown in their feelings, irritability, 


sudden anger and vicious conduct without apparent cause, sullenness, 
self-love, defective appreciation of the rights of others, obstinacy; (c) 
mental deterioration, perception and wdll are affected, finer ethical 
discriminations are lost, and moral inhibitory powers are lowered. 

Intelligence. — Many very brilliant men have had epilepsy — Alaho- 
mot, Swedenborg, Julius Cassar, Peter the Great, Napoleon, and many 
other leaders of men have shown some special ability, which in itself has 
sometimes been classed as evidence of abnormal brain development, 
namely, as approaching the class of idiot savants. Often the struggle, 
determination, and accomplishment of the desire to excel is a defense 
reaction on the part of men who, realizing their deficiencies, fight all 
the harder for supremacy, while others of a normal, balanced mind find 
more ease and comfort in a middle path in life. 

Iji considering the intelligence of epileptics two facts must be kept 
clearly in mind: (a) that mentally defective children are far more fre- 
quently afliicted with epilepsy than are normal children; (b) that fre- 
quently repeated epileptic attacks usually lead to mental impairment. 
Most epileptics show some mental peculiarities. They are ^pecially 
irritable, hard to live with, want their own way about eyerj^hing, are 
often suspicious and excitable, and extreme restlessness is often noted 
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in cbjldrcn. Frequently repeated attacks over long periods of tim- lead 
eventually to enfeeblement of the intellect, failure in memory and 
eveiituallv dementia. Personality often determines the direction of 
mental deviation, so that we may have hypochondria or actual inojaa. 
cholia in some patients, while acute mania develops in Others. :Mnntal 
diseases follow either major or minor spells. 

Physical Findings. — Kpileptic Facies . — In the majority of ceases 
there is nothing in the physiognomy to suggest epilepsy, but sometimes, 
and especially in old cases, there is something about the facial expres- 
sion that leads us to ask if the patient has ever had convulsions. The 
most easily described picture is the appearance of mental deficiency— 
a heavy look about the face, a vacant expression about the eyes, a rather 
deep far-away look, often with large pupils and wide palpebral clefts, 
often thick lips, and if these are associated with acne on the face (which 
suggests the use of bromids) and scars on the face (which suggests falls), 
we may 8usi>ect the disease, but there is never anything about the facies 
that forms conclusive proof of the disease. 

^i:ars . — The tongue, on the other hand, will sometimes give us much 
safer ground for a diagnosis, from scars produced by biting the tongue, 
but this never precludes the possibility of the tongue having been bitten 
from other causes. Scars on the tongue occur in 22.5 per cent, of cases. 

The presence of bums occurs in 12 per cent, of cases. Dislocations, 
especially of the slioulder-joint or jaw, may be present, or contusions, 
petechial subcutaneous hemorrhage, or conjunctival hemorrhage. 

Temperature . — According to Barker, during the attack the tempera- 
ture rises slightly, not more than 0.5° C. (0.9° F.). 

Spratling found slight fever immediately after attacks of grand mal 
in 57.5 per cent, of cases and subnormal temperature in 15.5 per cent. 
Half an hour after attacks, 66 per cent, showed fever (highest 102.2° F, 
[39° C.l), and an hour after the fit 64 per cent, showed a rise of tem- 
perature from 0,2° to 3.5° F. (.36° to 6.3° C.). Even after petit mal 
attacks he found fever in 60 per cent, (immediately) and 70 per cent 
one-half hour after the fit and in psychic attacks the results were almost 
identical. In status epilepticus he found the temperature varied from 
102.4° to 107.5° F. (39.1° to 41.9° C.). In serial epilepsy the highest 
temperature was 105.8° F. (41° C.), caused by 140 convulsions, while 
in the other cases none went above 100.8° F. (38.2° C.). 

Pulse . — Russell found the pulse in a fit feeble or absent. The writer 
has found the pulse feeble in some attacks when the heart on auscultation 
was pounding very forceably, and was very rapid. On the other hand 
epilepsy is said by Osier to be associated at times with a very slo^v 
pulse. “Cardiovascular epilepsy is usually a manifestation of advanced 
arteriosclerosis, and is associated with a slow pulse.'' (Osier.) 

Several writers (Russell, Hare and others) have been so fortunati 
as to have their fingers on the pulse at the very moment of onset oi 
the attacks and observed that there was a cessation of the pulse, whih 
Hebb was listening to the heart (in aortic regurgitation) when it sud- 
denly stopped beating, being followed by a general convulsion* 
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Qood and Pemy obtain^ tracings of the pulsations of the 
br^ hial ar^ immediately preceding the fit in five epileptic attach 
„s.ng the Erlanger s sphygmomanometer. The traeiugl show that « 
to -he time when the movements of the arm affect the tracing then 
was no option of tte pulse, and in all instances there was a gradual 
increase in the rate of the pulse, culminating in the onset of the fit. 

Uespiration stops in the tonic stage and becomes very rapid and 
noisy during the clonic stage. Between attacks there is no alteration 
in the respiration. 

Muscular weakness may exist in the form of monoplegia, 
hemiplegia, or even paraplegia. This is most marked and most per- 
sistent in cases with organic brain lesions, but in any case the attack, 
if more marked on one side, may be followed by weakness of the muscles 
on the side of the strangest convulsion, and is associated with a diminu- 


tion or loss of cutaneous sensibility, which is temporary. Temporary 
amblyopia, deafness, impairment of smell and taste may also occur. 

According to Redlich, the left-handed ness eojnmon to epileptics may 
result from a previous brain disease (quoted by Oppenheim). 

The weakness after epileptic attacks is only transient, while a per- 
sistent localized weakness indicates organic brain disease. More or less 
general exhaustion follows all severe attacks. 

Reflexes , — Audenino finds that the so-called essential antagonism be- 
tween cutaneous and tendon reflexes is present in 6G per cent, of his 
cases during remission. In 51 per cent, the tendon reflexes were in- 
creased and one or both cutaneous reflexes diminish(‘d or absent with 
the reverse condition in the remaining 14 per cent. Asymmetry of cither 
cutaneous or tendon reflexes was present in 73 per cent, of his cases, 
llefore attacks the cutaneous reflexes are increased, the tendon reflexes 
diminished. In the postcpileptic period the abdominal cutaneous re- 
flexes are absent, the tendon reflexes increased, and the plantar responses 


are either extensor or absent. 

According to W. A, Turner, after a major fit the knee-reflexes are 
first abolished, later exaggerated, the abdominal reflexes are lost, and 
the plantars show a temporary extensor response. These signs are more 
marked after severer convulsions. 

' Barker finds that the tendon reflexes are sometimes abolished during 
the attacks and the Babinski sign may be positive. 

In epilepsy the Babinski sign disappears shortly after the attack. 
According to Oppenheim the reflexes are not obtained during the 
attacks and the tendon reflexes are absent for a short time f 
tacks. Between attacks they may be normal or exaggerated. The Babm- 
ski toe-reflex is said to be present during and a short time after the attack. 
The ‘'feed-reflex'^ is sometimes present. , « * j 

In several cases the author has found the knee-reflex exaggerated 

during the convulsion. . , -i 

Lesieur and others found the oculocardiac reflex ^ways con»iderab^ 
''lutggeratea in epilepsy, with marked slowing of t e lear 
beats per minute). 



426 


epilbpst 


Graetz reearda spasmophilia as a constitution d^t di«rwjteri/.ed 
bv (1) increased excitability to anodal stimulation} (2) the ooonrrc ice 
of rbvostek’s sign; (3) direct muscular irritability (with tumw forma- 
tion on percussion) ; (4) hypertonus of the artcriw from menetion of 
the vasoconstrictors; (5) alteration in the blood ^te (presence of 
Pappenheim’s leukoblasts, nucleus tending to polymorphism, with 
basopbile cystoplasm) and increase in large mononuclears. He finds 
that most epileptics show these signs of spasmophilim 

A'-ra?/ Examination.— X-ray examination shows in some cases kinks 
in the colon, malformations, adhesions, extensive dilatations, colonic 
stasis, adhesions of the appendix with ileocecal valve insufficiency, etc., 
but whether these occur more often in epilepsy than in other diseases has 
never been worked out. 

Johnson in studying the skull of idiopathic epileptics found hyperos- 
tosis involving the clinoidal processes, the base of the anterior fossa, 
and in some instances the postclinoidal region. In some cases the anterior 
and posterior clinoidal processes meet. 

M’Kennan, Johnston and Ilenninger in 95 cases found that 7 were 
due to pituitary tumors. In these tumor cases there was local thinning 
of the body of the sphenoid or the clinoidal processes from pressure, 
instead of local thickening or overgrowth. 

Labobatorv Poindings. — Urine . — Intestinal putrefaction is closely 
related to the attacks. There is an increase in indican just before and 
during the epileptic fit in many cases. 

Injection into animals of urine taken after the attacks shows it to 
be more toxic than normal urine: between attacks it is hypotoxic. 

Ilallager says albumin is always present for a short time in the urine 
after an attack, which he attributes to a temporary anemia of the 
kidney due to vascular constriction, and this is followed by a reactive 
dilatation of the vessels with polyuria. 

Qowei*s, on the other hand, found albuminuria extremely rare, but 
found an increase after fits in a case of nephritis. 

Garnett has used the complement-fixation test in epilepsy. The 
urine of the epileptic was used as the antigen, and the serum of the 
epileptic as the antibody. Normal urines and sera were used as con- 
trols. He coTK'luded that the serum of epileptics contains some sub- 
stance of the nature of a specific antibody, and the urine of epileptics 
generally contains a substance specific to the antibody in the serum. 
The serum of non-epileptics does not contain this antibody. The urine 
of non-epileptics occasionally contains a substance which, when mixed 
with the serum of an epileptic, is capable of deviating a small amount 
of complement, but not to the same extent as when the urine of an 
epileptic is used. 


The urine after an attack contains 
nitrogenous elements and phosphates. 

Voison and I'eron found a hypotoxic 
and a hypertoxic condition after ^e fit. 


an increased amount of urea, 
condition of the urine before 
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ji,ood.-^A the blood toxic after attacks, as shown by the 
effect of injections into animals. ^ 

Shaw states that th^ is a diminution in the alkaliniUi of the Wood 

Donath found chohn in the blood and cerebrospinal fluid, and it 
has also been found in general paralysis of the insane with epileptiform 
attacks. Others regard it as a result of the attacks. The injection of 
large doses of cholin into the circulation causes convulsions and paralysis. 

John Turner states that the average rate of coaguMion of the bloofi 
is quicker in severe cases of epilepsy, especially in serial epilepsy, while 
the patient is having fits ; that there is a further (|u.i(*keuing of the coagii* 
lation rate up to 24 hours before a fit; and that from 24 to 48 hours 
after a. fit there is a retardation in the rate of coagulation. Hesta found 
that in 37 out of 45 cases of epilepsy the coagulability of the blood is 
diminished. Intravenous injections of calcium ehlorid cause contraction 
of the pupils and a reduction in the irritability of the papillomotor 
fibers of the cervical sympathetic nerves, which is in contrast to the 
condition existing in epilepsy. 

Brown found the average viscosity of the blood in 15 cases of epileptic 
insanity to be 4.8 times water, as compared with (i healthy persons iti 
whom the viscosity was 4.2 times water. In 45.6 per cent, of the <‘ases 
of epilepsy the viscosity was above 5, while one of the 41 other eases 
examined showed a viscosity higher than 5 times that of water. The 
viscosity in epilepsy rises just before a fit and is highest in eases having 
frequent and severe convulsions. 

According to Eisner, Pockenheim stated that before an attack there 
was “a marked reduction of hemoglohm, the destruction of both red 


and white cells, and these conditions with increased <‘oagulal)ility of 
the blood he believes are of diagnostic and prognostic importance. . . . 
The large mononuclear leukocytes are increased before tlie. attack. 
There is poikilocytosis and microcytosis during the attack. Spangler 
in 100 cases found the average hemoglobin 84 per cent. — the red and 
white cells about normal between attacks; but there is uniformly a 
tendency to leukocytosis or hyperleukocytosis at the time of, and fre- 
quently for twenty-four hours after, the attacks. The differential count 
was normal, except that the large mononuclears averaged 0 per emit, 
above the normal range. The coagidation time is shortened before an 
attack and was shorter between attacks than in normal people. The 
alkalinity of the blood was found lower in epilepsy than in control 
individuals on the same diet. 

Ceni has introduced a theory of aiitocytotoxins and anli-autoeyto- 
toxins in the blood of epileptics, but his theory l>as not been confirmed. 

Gordon found that one drop of blood taken from an epileptic and 
<iropped int9 fifteen drops of cerebrosiiinal fluid of another epileptic 
resulted in complete hemolysis, and vice versa, while a drop of blood from 
a patient added to his own cerebrospinal fluid remained coagulated 


for days. . . 

Cerebrospinal Fluid . — The occurrence of cholin in 
fltticl after epileptic attacks is reported by Donath. 


the cerebrospinal 
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Thabius and Barbe found the chlorids increased and glucose dimia. 

An overgrowth of the anterior and posterior clinoidal processes ig 
often found in cases of petit mal developing between the ages of ijfteen 
and twenty-five years, and accompanying this gr^adual growth there 
is a steady increase in the frequency and severity of the attacks. Ijypo. 
pituitarisin is the supposed cause of the epilepsy in these cases. 

DiAgnosis.—ConvulsioTis occur (according to Leftwich, ‘‘Ind( 3 x of 
Symptoms,” 1915) in the following diseases; 


Abscess of brain 

Absinthisro 

Acute yellow atrophy 

xVddison’s disease 

Ague (cold stage in children) 

Alcoholism (chronic) 

Anemia of brain 
Aortic stenosis 
Apoplexy (cortical) 

Apoplexy (unilateral) 

Asphyxia (term) 

Cerebrospinal meningitis 
(firrhosis of kidney 
Coal-gas poisoning 
(Compression of brain 
Cysticerci of brain 
Dentition 

Disseminated sclerosis, third stage 
often unilateral 
Encei)halitis 

Enteritis, acute, in children 

Epilepsy 

Ergotism 

Exanthemata (onset) 

Exostosis of skull 
Frights 

Ceneral paralysis of insane 
Heart disease, congenital 
Hematoma, dural 
recurrent 
Hemorrhage 
Hydrocephalus, chronic 
Hydrocephalus, spurious 
Hydronephrosis 
Hydrophobia-tetanoid 
Hyperemia of brain 
Hyperpyrexia 
Hypertrophy of brain 


Hysteria 

Idiocy 

Indigestion 

Infantile hemiplegia (onset) 
Infantile paralysis (onset) 
Intussusception 
Irritating scar 
Jacksonian epilepsy 
Jaundice 

Lead poisoning, chronic 
Malingering 
Meningitis 
Myelitis, acute 
Myoclonus epilepticus 
Nephritis, acute, third stage 
Pachymeningitis, cerebral 
Pneumonia, acute, in children 
Poisoning by arsenic, alcohol, 
brucin, hydrocyanic acid, picro- 
toxin, strychnin, tobacco, nar- 
cotic irritants in general. In 
children; atropin, morphin or 
santonin. 

Pontine hemorrhage 
Pregnancy 
Puerperal state 
Rickets 

Round-worms and tapeworms 

Salvarsan poisoning 

Softening of brain 

Spina bifida, when about to burst 

Spinal meningeal hemorrhage 

Starvation 

Status epilepticus 

Status lymphaticus 

Stokes- Adams’ disease 

Sunstroke 

Syphilis, cerebral 
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Sypiii*^» hereditary 
Syphilitic nodes 
Tetanus 

Thichoiiing of skull 


Thrombosis of brain 
Tumor of brain 
Uremia 

V'entricular hemorrhage 


The diagnosis of epilepsy rests upon the age of onset and a history of 
the <itt<^cks in the majority of cases; therefore, an accurate description 
given by some one who has seen the patient have an attack js necessary. 
The j)atient s description is of little value, as he is unconscious during 
the attack, but the evidence he may give may in some eases be (piite 
suthcieiit, such as having found himself lying on the door with saliva 
oil the cheek, the tongue bitten, the urine passed, general niuscular sore- 
ness, etc. One attack is never sufficient to eoncliide that the patient 
has epilepsy, as it may be only a symptomatic convulsion from some 
other disease. Indeed, convulsions are not a disease, but merely a symp- 
tom of many different diseases (about 100) ; therefore it is only when 
they form the chief and most characteristic feature of the complaint, 
occur repeatedly, without obvious provoking cause, the patient being 
well between attacks, that they should be grouped as “epilepsy/^ Or, on 
the other hand, when repeated spells of unconsciousness with the well- 
known symptoms (petit mal), or repeated sensory disturbances are de- 
scribed by the patient (aura or sensory epilepsy) or repeated psychic 
disturbances (psychic epilepsy) occur, the patient being in good health 
or his usual normal state between attacks, we feel justified in making a 
diagnosis of epilepsy, and then only when we have excluded all otlier 
diseases in which convulsions occur and in which, instead of the disease 
belonging to the attack, the attack belongs to the disease (as brain tumor, 
f'eiieral paralysis of the insane, multiple sclerosis, etc.). A thorough 
knowledge of epilepsy should first be acquired and then a consideration 
of the leading features of other diseases in which convulsions occur 
should be considered. There is usually no difficulty in diagnosis if there 
is a history of previous attacks, a good description of the attack, or if 
the physician sees the case during the attack. The history of usual 
frood health, the sudden onset without apparent cause, with or without 
au aura, the loss of consciousness, the tonic spasm, the jerking of the 
rnuscles, the open eyelids, the position of the eyeballs, foaming at the 
mouth, biting the tongue, the color of the face, the passage of urine or 
stools, followed by coma and sleep and a normal condition following 
the attack, are quite characteristic. There are cases, however, which 
are not typical, and where no history is available, no one present who 
has seen the attack, and these may present difficulties. 

In petit mal and psychic epilepsy the diagnosis must rest chiefly 
upon the sudden, brief loss or impairment of consciousness, occurring 
repeatedly. Oppenheim says the ‘‘absence of the reflexes, even of the 
teiulon- jerks, is a proof of the genuineness of the attack.^ 
Differential Diagnosis. — The disease must be differentiated 
(1) Infantile EcUmpsia.-MoBt of the cases of convulsions in child- 
hood are not to be regarded as true epilepsy. Some writers prefer to 
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use the term infantile eclampsia for cases in which convulsions usher 
io acute infectious diseases, cases due to g^tric snd intestinal dig. 
turbanccfs, worms, adherent prepuce, dentition^ rickets^ physical Qr 
psychic trauma, etc. Only one out of eight of the cases of conviiLsions 
in infancy persist as (‘pilepsy. It is rather immaterial whether we 
choose to make a distinction between infantile eclampsia and epilepsy 
or not. They both indicate a defective development of the inhibitor)^ 
apparatus, or nervous instability, and it is more a matter of prognosis 
than diagnosis as to whether the child will ** outgrow the convulsions. 

The ti'udem'y to spasmophilia is certainly greater in children than 
in adults and tends to become less with increasing years, but it is 
more marked in the fe< 3 ble-minded than normal individuals. In infan- 
tile eclampsia the attacks are apt to assume the form of serial attacks, 
and in them the tonic and clonic stages may be mingled, going from 
one to the other without the orderly sequence of true epilepsy. There 
is no clear distinction between infantile convulsions and epilepsy. 

(2) According to Osier, *Mn more than 50 per cent, of the 
cases of infantile hemiplegia the affection follows severe convulsions.” 

The differentiation of apoplexy from epilepsy will rest upon the his- 
tory of the case, the presence of plausible causes for apoplexy, the 
unilateral convulsion (which may, however, be general, or also uni- 
lateral epilepsy may occur), the evidences of paralysis (which are 
transient in epilepsy, more permanent in apoplexy) and the failure 
to return to normal as oec\irs in epilepsy. The usual physical signs 
of apoplexy should be looked for. Epileptic convulsions are much less 
common after apoph^xy in adults than after apoplexy in children. 

(3) Hysteria offers probably more difficulty than any other disease, 
although in the vast majority of eases there is no difficulty at all. The 
chief source of error is insufficient or defective data upon which to base 
an opinion. According to W. A. Turner, “both epilepsy and hysteria 
are tiiseases founded upon a hereditary degenerative endowment.” Ac- 
cording to ♦Janet the “fundamental characteristic of hysteria is a dis- 
sociation or severance of some mental processes from the main personal 
consciousness.” The chief points are that hysterical spells are most 
apt to occur before or soon after retiring at night and are usually pre- 
ceded by an emotional cause, such as a quarrel, disappointment, fright, 
shock, ete. The premonition often consists of palpitation of the heart, 
diqiression, malaise, choking sensations, dyspnea, etc., often lasting for 
some time before the attack develops. There is often crying or laughing 
during tlic attacks and even talking from time to time, none of which 
occurs in major t‘pilepsy, except one sharp cry at the beginning of some 
epileptic attacks. Consciousness in hysteria is not completely lost and 
the attention of the patient can be attracted by a stranger or by spec- 
tacular means. 1 lie eyes are not usually fixed and look about at people 
from time to time, the pupils are not dilated and the pupillary and 
conjunctival redexes are not lost. In the hysterical convulsion there 
js no rief tome spasm, followed by a clonic convulsion of short dura- 
tion, but a struggling, throwing diout of the arms and legs, rigidity, 
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<thotoira% occasiotial retraction of the head, periods of rest, then 
jjjoie conmilsiona, biting of the lips, hands, bed clothing or other peo- 
nj . blit not the tongue. Urination and defecation do not occur in 
livsteria. The attack usually lasts lonpr than epileptic attacks and 
cao be terminated by smelling ammonia, injection of ajwmorphin, a 
few sharp words, slapping, pouring cold water on the patient, etc. In 
one of the writer ^s cases the patient jumped out of the window while 
the writer was heating an iron to singe the bottom of the feet. Hysterical 
spells usually occur at home ; in the street only on patients witnessing 
accidents, etc. It is extremely rare that a patient is ever injured in a 
hysterical convulsion. Between attacks, the mental dullness of epileptics 
is rather in contrast to the brightness and emotional nature of hys- 
terical subjects. Hysterical patients usually find a convenient and com- 
fortable place for the attacks. There is no Babinski tw-reflex during or 
after hysterical attacks. The persistence of the Babinski phenomenon 
for several hours after the attack is indicative of symptomatic epi- 
lepsy Painful pressure upon the supra-orbital nerve or upon the ovaries 
will produce evidences of consciousness in hysterical subjects, bven with 
these criteria before him, there are occasional cases in which a physician 
E Mmself unable to make a definite diagnosis. There have been 
cases recorded in which the pupillary reflex was not lost in 
and in which it was lost in hysteria, hut a 

never have all of the evidences of epilepsy and nom of the evi 

r»ThA.rt., » >!»• • 

bv the physician, could hardly leave any question of “ 

innst howewr be said that both diseases may exist in the same l'«<''f"2; 

gans, a sexual excitement witho g ^ husband, un- 

envi;onment, drunkenness or f or ™rc etc*, 

kindness in the home, fears of punis alcoholism are distin- 

(4) ^l<^oholi^m.^Convn\Bions ^ alcoholism, 

guished by the history, age apparent cause, occurs from 

(5) 8yncope.--Byncove 5i,,asc, the sight of blood 

exhaustion, sudden changes of posi ^ • f ^^.hle pulse, fei;ble heart 


nr an 


action and no convulsion, it tineonsciousness 

epileptic attains " consist mm y^^ 

without convulsions, but all rep . ^ epilepsy. Syncope w not 

should create an investigation and reflexes, 

periodical. There are retention of the p P ^ signs and 

(6) Meningitis is distinguished by its usaai sy p 

should not give rise to any jigptics, or convulsions may be 

(7) Brain twnor may develop m p gy^ptoms and 

merely one of the be looked for in caaea of con- 

signs of brain tumor should invariaoiy 
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vulsions developing after thirty years of age. OmrtOmm atoy 0( ur 
from a growth anywhere in the brain and may be genelral m characs^r, 
though more ofteii jacksoniari. They occur as early symptoms of hr .in 
tumor especially in children. Turner says that convulsions may j.re- 
cede tlie symptoms and signs of intracranial tumor by many years, [n 
favor of tumor are a well-defined local warning, some degree of post* 
convulsive hemiplegia, inequality of the deep reflexes, unilateral aholi- 
tion or impairment of the abdominal reflexes, and extensor plantar 
response. Eventually the appearance of hemiplegia, hemianesthesia, hemj. 
anopsia or aphasia with optic neuritis leaves no doubt of the diagnosis, 
Uabin.ski s second sign is even more conclusive of organic origin of the 
fits. If the patient lies on his hack with legs separated and arms crossed 
on the chest, and attempts to sit up, the paralysed leg rises with flexion 
of the trunk and thigh. 

(8) General paresis gives no difficulty if the -patient is examined 
properly. Dementia paralytica may cause convulsions indistinguishable 
from epileptic attacks or they may be unilateral with or without loss 
of consciousness and oft(‘n followed by a transient hemiplegia. The 
delusions of grandeur, speech disturbances, tremors, handwriting, elision 
of syllables, lack of insight into their condition, gradually decreasing 
intelligence, othematoma, etc., are quite characteristic. Juvenile paresis 
is also distinguished by the mental symptoms. The mental deteriora- 


tion precedes the> convulsions. 

(D) Brain Syphids . — This cannot always be separated from epilepsy 
as many cases of epilepsy are syphilitic in origin. The case should pref- 
erably be classed, however, as cerebral syphilis if there exist headache, 
transient paralysis of cranial nerves or inequality of the pupils. A posi- 
tive blood Wass<‘rmanri test, or an increase in the cells of the spinal 
fluid with increase of globulins and a positive Wassermann, occurs very 
frequently in epileptics without other symptoms than convulsions. 

(10) Uremia may give rise to convulsions which are general or uni- 
lateral — or the same condition (Bright’s) may give rise to localized 


edema of the brain with convulsions. The temperature may be elevated, 
hut is usually subnormal, the convulsions follow the prolonged illness 
of the patient, the evidences of cardiovascular renal disease are pres- 
ent and the urinary findings are usually conclusive. The presence of 
hypertension, edema, albuminuric retinitis, etc., are valuable aids in 
diagnosis. Uremic, diabetic and acetonemic convulsions belong to a dif- 
ferent type froiu epilepsy. Contrary to some textbook statements, 
glycosuria d(>es not follow epileptic attacks. 

(11) Malingering. The previous history is of value. The existence 
of a motive should excite suspicion. The choice of time and place, when 
being observed and never when alone, and only since the crime was 
committed, may lead to detection. There is rarely any injury in the 
fall, no scars burns, or biting of the tongue. The urine and stools 
are not passed, hut could be by a smart malingerer. The convulsion 
^ invitation and rarely does the malingerer think h> 
put together all of the usual signs *of a fit. They can simulate the 
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jyai.osis bat n<rt the facial pallor at the beginning: of the attack. The 
are not dilat^, and react well to light. There is no fever after 
the attac^ In epilepsy the thumb usually rests in tlie palms of the 
hailiis and is covered by the fingers. 

02) Vertigo most be distinguished from minor attaeU 

Rarrly does unconsciousness occur; there is no convulsion. Tinnitus 
aurium with prolonged giddiness and a clear consciousness arc usual 
There are often signs of internal ear disease. In Meniere’s disease there 
fii’c tinnitus aurium, sudden deafness, evidences of hemorrhage or iiifiaiH'- 
mation in the labyrinth, nausea, vomiting, nystagmus, ami the patient 
laay fall unconscious. After the attack there may be a persistent irregu- 
lar gait or staggering. 

(13) Febrile convulsions occur e.specially in children, and often take 
the place of a chill in an adult. 

(14) Convulsions due to drugs dilTcr materially from epilepsy, and 
there is no history of previous attacks. In strychnin jioisoning cop- 
sciousness is retained. Convulsions may be iiroduced by eocain, arsenic, 
chloroform, ether, physostigmin, antipyrin, camplior,' cami>hor mono- 
bromate, theophyllin, lumbar anesthesia with stovain, clironic lead 
poisoning. 

(15) Narcolepsy must be differentiated from petit mal. Morbid som- 
nolence, somnambulism, somnolentia (or sleep drunkenness) may be evi- 
dences of epilepsy. Epileptic automatism usually follows a fit (if it 
does occur) and more often a minor fit than a major fit, but may follow 
a major fit if the patient is aroused during the coma or sleep that 
follows the attack, 

(16) In tetany and tetanus there is no loss of consciousness. 

(17) Hydrophobia may resemble status e[)ih*j)ticns very clo.sely, but 
there is no history of previous attacks. 

(18) Multiple sclerosis presents marked physical evidences, such as 
nystagmus, scanning speech, intention tremor, etc., which cannot be 


confused with epilepsy. 

(19) Dementia prcecox shows the usual clinical picture of this disease. 

(20) Heart Block. — In complete heart block the Stok(^>Adams’ syn- 
drome may occur as a result of cerebral anemia and the ain’icle continues 
to beat, while the ventricle beats 5 or 6 times to the minute or not 
at all and epileptiform convulsions may occur. 

(21) Paramyoclomcs epilepticiis presents shock-like contractions of 
parts of muscles, or whole muscles sometimes witli and sometimes with- 
out loss of consciousness in the same j)aticnt. Tlie movements arc 
clonic and are not preceded by tonic spasm nor followed by coma, nor 
is the unconsciousness as certain or as profound as in true epilepsy, 

(22) Epiloia or tuberous sclerosis is characterized by numerous 
rounded elevated tumors of the cortex of the brain, associated with 
tumors of the other organs of the body ami especially with adenoma 
sebaceum on the face, nose and mouth. The disease begins in the seventh 
month of fetal life, but the convulsions may begin in very early life or 
late childhood. 

VOL,. X.-W28. 
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Oomplii»Uoni.— lNJrwEs.--The patient may be injnr^ m various 
wavK. TiM^ full may pnxliicf* injuries when the patient atrikea the liuor 
or some sharp ohj«*ct, burns from failings against a stove or ^replace, op 
during the convulsions tlu'rc may be bruises or injuries to bones or 
joints. TJiosc \vf)rkirjg in certain occupations such as cab drivers, line, 
men, nia<*biniHts, factory workers, etc., are especially liable to injury Hy 
far the commonest injtiry is biting the tongue, which may be horriidy 
chewed on tiie side on whicJi the convulsions are stronger. 

Some t‘pilcptics vomit after each attack. It may occur during the 
attack ami h*a<l to strangulation of the patient. 

Hears are freqtietifly present. Spratling found scars on the scalp 
and face in 2 :ih out of H2.") patients, and fractures in 29 of these cases, 
most fre<|ucutly tin* nose and clavhde, oecasionally the skull, legs, amis, 
or ribs. Ihirns occurred in 12 per cent, of the cases. In 22.5 per cent, 
there were scars on the tongue; occiisionally there are dislocations of 
joints produced by the violent muscular contractions, such as the 
humerus or jaw-. .Mectianical purpura may occur. The teeth are somc- 
tinu*H broken hy the clonic spasms of the jaw and the enamel may be 
worn ofT or chippetl. 

Nekvoi's I)jsf..\sek. — The disease is not infrequently complicated by 
other nervous diseases, such as hysteria, neurasthenia, psychastheriia 
and mental comlitioiiK such as various psychoses, dementia, etc. 

SoukhanolT has rejiorted tliree t?ases of epilepsy associated with post- 
hemiplegic hemiathetosis. 


Ruptun* of small blood-vessels hi the skin and conjunctiva sometimes 
oecurs. Whether the cu.ses of cerebral hemorrhage starting with con- 
vulsions are eause or efTcet has not been proven, but it is certainly 
cuuscfl by the tit in some eases. Ilematemesis occurs occasionally in 
epilepsy, uecording to Oshu*. Kdinna of the lungs occurs rarely in 
epileptic fits and may prove a fatal comi)!ieation. 

Sequel®.- The most eommon and most important of the sequelae of 
epilepsy is lUfHtol dftrrim’atioii. This is usually in direct proportion 
to the treipicney ol the attacks. The patient first exhibits defective 
memory, irritability, a teiideney to fight, is quick tempered, unreason- 
able, selfish, often lazy, wdtli oireasional periods of excitement. Some- 
times explosive maniai'al attacks replace the convulsions. Various 
jisychoses are apt to <leve!op and • eventually a gradually increasing 
prtigressive dementia. Some eases dc‘velop mania, melancholia, paranoia 
or catatonia. Kpilejdic delirium oeeasionally occurs. Petit mal is more 
often awioeiated with mental enfeeblement than grand mal, and the 
prognosis is worse. Sevt^re eouvulsions in infancy are sometimes fol- 
lowtsi hy arrest of moral dt‘vcIopment. 

imnniu, is eluira.-terizod chiefly by confusion, incoherent 
Sp^h. Hiitl unrpiuioiiul.I.- acts without any self-control, undressing in 
public, stealing, running away, urinating in a room. These attacks nnn 
last from a few minutes to an hour, rarely longer. Epileptics, as n 
rale are inclined to be tiuarrelsorae when conscious of their ac^ af 
irnteble. hard to please. har.l to live with, willful, want their own wav 
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about everything, until after many attacks mental enfeeblemesit «et« 
ii, when their weaker wills how to the wills of those aliout them. Some- 
times they develop a delirium with violent maniacal excitement, a rapid 
tlow of ideas, rapid speech, motor excitement, with halhicinations and 
(Illusions which may lead to act.s of violence, destriiction, arson, or 
other crimes. These attacks may last for liours or weeks with usually 
no memory of what has happened. In other (‘asi*^ tln re are anxiety, ter- 
rifying visions, stupor or apathy (Oppenheim). Eventually dementia 


(K’curs. 

Association with Other Diseases. — flpilepsy may he asHoemted with 
migraine and in some cases attacks of mijrruine n'plaee the epileptic 
spells. Cases exist in which convulsions, mijrraine or vomiting attacks, 
one or the other, occur from time to time, sutrj^estinp that the«? symp- 
toms are interchangeable phases of the same malady. 

Ulrich claimed that 20 per cent, of eases of migraim* w'on* either 
directly or indirectly related to epileptic conditions, lie eoricUid^Ml 
that migraine may he an epileptic cf|iiivalcnt ; ladh may he pn'sent in 
the same subject. Migraine may finally mcrg(i into true epilei>«y and 


epilepsy may replace migraine. 

Lahyrinthine symptams and vertigo may he associated with epilepsy. 

Petges reports'* case of epilepsy followiiip f.vpfioirf fn-rr. and tliis w 
especially common following typhoid meningitis. Typhoid fever usually 
causes a cessation of epileptic attacks, as <lo.-s any jirolong.*.! fever, 
bat they return after the fever suiisides. Tlie patient may remain free 
from them for several months before rceurrenee. . , . 

Raynaud’s disease is often associated with epileptic ht* and pr^ 
ably represents vascular spasms or localized edema of the brain, similar 
to the phenomena occurring in oilier paris of the Issiy. 

Epilepsy is. of course, frequently associated with various 

“a™-! — «' 

epileptiform may alternate with epi- 

Osier quotes Salter saj 'n^t'' ^ infeciiim 

lepsy. Convulsions are often assotia . i,'„ii,.,,KV is a rare 

dLoses and with various poisons as lead, ergot, itc. bpuepsy 

complication of pericardial „,ioioKV. 

This subject is further ^^rf/veo*. in ID per cent, of the eaaea 

Epilepsy is associated with luart aiseas, i 
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nitdy t'pilf ptu?, in which statistics he has not included infantile oclanip,,;a 

or doubtful caacs. , j • on o 

Shaw found the imiuhcr of epileptics with tuberculom 20.8 per een;., 

m conipaml with the av(*raf?e in England of 12.8 per cent? and tlu* 
tulifnMiIosiK d(*ath rate was 25.2 per cent., while the rate for England 
wait lO.ti per et-nt. lie found that H3.3 per cent, of epileptics reacted 
to tulKTeulin, against dd.d per cent, of non-epileptics. 

Herween S an<l per eejit. of cases of dementia prmcox have a history 
of (M»nvulsioiiH in childlKXKl ((’iesc). 

Clinical Varieties.— The flinical varieties are as follows; 

Oratul mil or major aftarks, in which there is loss of consciousness 
with a eiuivnlsion, 

Prtii mill or minor ailneks, in which there is a loss or impairment 
of <*onseiousncss with or ^usually) without a fall, motor twitching, 
HeiiHory aune, or otlier slight disturbances which may be the auras of 
major attaeks. 

fpilfpsy, in which there are transient mental disturbances in 
repeat t'd attaeks. 

Jacksonian epilepsy, in whieb there is a localized spasm at times 
assoeiateil with a loss or impairment of consciousness, and at times 
developing into a general eonvulsion. 

Symplmnntic epilepsy, in which the epilepsy is a symptom of organic 
brain tliseasc, such as tumor, abscess, trauma, infantile hemiplegia, hydru- 
eepbaltis, localized cerebral edema, meningitis. 

Vneinate fits, in which there arc smell or taste sensations with smack- 
ing or chewing inoveimuits, associated with a dreamy confused state, 
and often a sense of fear. 

Idiopathic epilepsy, iti whieb there is no ascertainable cause for 
the attacks. 

Myoclonic epihpsy or muscular jerking occurring in paramyoclonus 
multiplex on slight peripheral stimulation. The disease is familial and 
hereditary, and the myoclonus is at times associated with grand mal 
attaeks. In half the eases the epilepsy appeal’s Iwfore the myoclonus, 
and in a thin! tliey occur at alwuit the same time (Austregesilo and 
Ayn's). 


Si^Histir spinal paralysis may exhibit violent clonic convulsions on the 
slightest timeh -so-called spinal epilepsy (Osh'r). 

i^erial epilepsy, u\ which major or minor attaeks occur close together 
ni crops, or a series of attaeks elo.se together with a return of con- 
stMousness hetwefui attaeks, and the patient is then free from them until 
another crop or series start.s. 


in wliich thf spells occur oue after auother, so 
Uiat the paUent docs not rcirain consciousness from oue before another 
starts. Ibis is lusually lucompanicH by a rise in temperature, often 
by hyperpyrexia , 10.'. to 107 F. |40.5“ to 41.7° C.]). This eonditiou 
may last for several hours or several days and always leads to great ex- 
haustion and often to death. This condition may be brought about by a 
sudden e.>.««l,on of treatment, as hromkls, etc. Usually it occurs without 
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'* cause, ^ Equivalents of stattts cquleptims have been dt*' 

s( 1 ibed such as hallucinatory eonfuskm with fever or euma without cson- 
vrtisions. Some writers limit the use of the term “status ejhUqilieus^’ to 
Cti^es in which there is no return of eonseiousness between the spells. 

Often the attacks start in one part of the IhkIv as a tonie spasm. 
^v}|ich spreads in a definite order over the body to be replaetni tit the 
s;iuie sequence by clonic convulsions, and by the time the ehuiic eoii' 
viilsion has reached its “destination” the tonic spasm has again started 
at the point of origin. 

Nocturnal epilepsy may remain unknown for many years if the 
patient sleeps alone, but may be suspected from bed-wetting, oeeasional 
periodic temporary headache, mental iliillness and irritability on waking, 
lapses of memory, sornnaiubulisni, unexplainable outbursts of temper, 
huding the pillow w'et from saliva, or the tongue bitten, etc. 

Epilepsia procursivOy in which the patient runs before the actual 
attack. 

Retropulsive epilepsy, in which the patient runs backward. 

Poriomania or epileptic wandering, in which the patient may travel 
or go some distance during a period of hours, days or weeks with 
apparently purposive acts, but awakens eventually with no knowledge 
of w'hat has transpired. This is similar to the hysterical tlual per- 
sonality in which, however, the facts can he rccalleil from the sub- 
conscious mind by the usual methods. The truauey <»t mental degenera- 
tion (the moron clas.s) is not associated witli a loss of cons4*i(»nKneHH. 

Senile epilepsy or epilepsia tarda occurs in old age and is asM>ciate<l 
with vascular changes ( arterios<-Ierosi.s, arteriolar sclerosis, atheroma), 
and the attacks are frociucntly followed by jiaralysis and spt^ceh dis- 


turbances. ^ . t ‘ V 

Epilepsia alteriians has been described by DeA ries iii w'hu'h the c ea 
and head are affected on one side and the exfn-mities (ui the other side, 

the lesion being above the fifth nucleus in the tcgmeiituni. 

Epileptic equivalents^ such as causeless atta.'ks of perspnaiKm yW 
or without loss of consciousness, narcoh psg from which ^ 

cannot be awakened, -or vasomotor disturlmiiccs, may occur. ^ ^ 

svmptoms are questioned hy Oppenheim as heng attn uitable ;; ’T' 
such as certain forms of angina i»ector.s, i 

of the glottis, asthma, neuralgia, transient hcmipU-gm, ^ / 

salivatLy gastric disorders^ nocturnal ^aar.vi.v, pn 

apism, paroxysmal bulirna or pica, general 
very safe guide not to accept .symptoms as a part 

• X ^ a /Hvitiirhancc ot ctuismousiicKH at tilt tUlli./ O 

s u"i» 

•re reputed .Ituk. 

. . f «>-. 

etc., which occur as a phase of pcLt ma • 
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EpUcpski continita is a condition in which museular twitching occ urs 
in different parts of the body between the convulsions and is rnxxAly 
due to an or<?fini(! brain lesion. 

KpihpHiii nutans or iioilditip: spasm may be a phenomenon of epilepsy. 

Turner refers to attacks of a imomotor character, throbbings, thump, 
ings, beating of the heart, flushing of the face, fullness in the head, 
distziricsK, pareKlhesia* in the extreraiti(*s, such as numbness, tingling and 
prickling, attacks of coldness of the limbs, pallor of the face, shivering, 
tingling and ininibncHS, and sometimes slight tetanoid spasm. 

(lowers has <lcscrihcd vasovagal attacks as follows: 

(1) Sensations referred to the stomach, heart and respiratory 
systems. 

(2) Tlie ascent of the sensation from the stomach to the chest, throat 
and h<‘ud. 

(3) The sensation is ae<'ompanied by a feeling of respiratory distress 
and ttardiae oppression, f(‘ar, and a sense of impending death. 

(4) Th(‘re is no true loss of consciousness, but the mental opera- 
tions arc slow, and sometimes characterized by a feeling of unreality. 

(fi) The attack ends with a great acceleration of the hearths action. 

(<>) TIu? whole attack lasts for about fifteen or twenty minutes. 

Women are affected more often than men. 

Sgmirome of (' are myoclonus and epilepsy. 

Syndrome of Hojewnikaiv—pnviml eontimious epilepsy. 

Treatment.-^ PR4)rnYLAxis. — The prevention of epilepsy must begin 
with a proper clioiee of a partner in marriage, and the avoidance of 
those who are neuropathic or belong to neuropathic families. The con- 
version of epilej)ties into asexual or arierotic individuals has been con- 
«i<lere<i. (’ei-taiidy those who are neuropathically tainted should avoid 
having ehildnui. An individual who is born of unhealthy stock should 
espeeially avoid alcohol, syidiilis, and the many other etiological factors 
in the <li.si*ase, and should give m(»re than ordinary care to his general 
health. 


(iKNKR.M. M.vn.ujkmiont. — Attention should be given to the general 
health of the patient, such as sleeping in the open air, work out of doors, 
especially such <H*en pat ions as gardening or farming, interesting voca- 
tions, recreations, such as golf, tennis, etc. They should avoid great 
mental strain uml worry and should have a reasonable amount of sleep. 

hrequent bathing and keeping the skin clean not only promotes 
elimination hut lessens the probability of acne if bromids are given. If 
aeiie is tronhlestjme. salt bailis or salt fomentations are very valuable. 

r arming and ot!it‘r outdoor work involving physical labor, fresh 
air and plain, wholesome lood is the best occupation. Epileptics should 
avoid espemnUy working around machinery, open fireplaces unless these 
are protected by fendto-s, avoid working around water, on telegraph 
scafftdds and high buildings. ^laiiy cases should not be allowed 
o take a tub bath alone. They should avoid crossing crowded streets. 

*‘^''^*^*“* ^york involving strain should be avoided, 
uonnnement in an institution is -valuable as a protection in very 
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seven- cases who eamot be trusted alone, for feeble-minded rmtieiite 
end those suffering trom insanity or marked psychic attacks replacing 
or ft )1 lowing convulsions. 

— 1 • ■» 


Tt)ilUWiU|$ UVU V UJAJIUUCS. 

HydroUiwpy is valuable in syphilitic cases, but docs not offer any 
^(Ivjintages m other classes of eases. 


When convulsions occur at nij^ht, a hair pillow or no pillow at all 
should be used to avoid danger of suffoeation. A daily laxativa even 
if tlie bowels move every day is of value, and often a dose of calomel 
once or twice a week gives perceptible results. 


Diet. — Writers differ greatly in their opinions in regani to diet. It 
may be stated as a general principle that the patient should eat thrt>c 
light meals daily, no food between meals, no exeessive eating, little or 
no meat or meat derivatives (soup, extracts, etc..), no aleohol, no salt 
if bromids are being given. Poods that are hard to iligest should Ih^ 
avoided especially by children. Vegetables. (M*reals, and milk are eape- 
cialiy recommended. Pleury, also Kodiet, recommends a diet free from 
all animal foods, no milk, eggs, fish or meat. 

All students of epilepsy agree upon the fact that there shouUl be 
either a reduction or abstinence from meats. iXervous energy has ita 
source chiefly in the albuminous and nitrogenous foods. Some allow 
meats only once a day, others not at all. A purin-frec diet is recom- 
mended by others. Shuttleworth ami Potts reciuumemi little or n<» meats, 
limited sweets, no alcohol, no cucumbers or cabbage. Hosanoff in 15 
cases reduced the proteid intake to one-lialf and found that for the 
seventy days of the experiment the sjiells were rednef^l in mimber by 
14 per cent. On the other hand, IMackintosh r(‘ports a case* in wliicli he 
tlioiight carbohydrate intolerance w'as tlic cause of the spells (boy, aged 
4 years). 

Treatment of Causes. — It is always a safe proposition, in treating 
any pitient, to correct everything that is found to be wrong with them. 
Especially is this true of diseases of unknown or um-cTtain eauHatioii, 
or in diseases where we know, as in epilep.sy, that there are many dif- 
fenuit causes. A careful histor^^ family, j)a.st and jircsent, is presup- 
posed, as well as a thorough physical examination. Scars on the hea<l 
cannot be excluded without shaving tlie head of the patient, (\*rtainly 
no case is complete unless the usual laboratory i*xaminations are made, 
especially the blood and spinal fluid and sto(»l». In the South, hof»k- 
wonn has been found a very frequent cause fd epilepsy, and the attacks 
Inive been permanently cured by systematie and persistent treatment. 
Tania saginata, pinworms and Ascans luiinbriv<nd4 h an* very frin^ncnt 
in the history of cases of epilepsy, and when there is a history of thcjiie 
or when they are found, on cxaminalion, there ean he no harm in using 
dn* appropriate treatment, though the results have not lM*»*n so brilliant 
as with cases of hookworm. 

Adhesions of the prepuce or clitoris are certainly part cauws in fiotne 
tases of epilepsy and the writer has seen eases recover without other 
treatment than the proper attention to lhe.se, though it must never be for* 
g<<tten that when the disease is caused by these, not only the cause muit 
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be removed, but the unstable condition of the brain must o^en be U»alt 
with also; for the removal of a cause does not imply that the effect also 
has been ren»oved, and an e])ileptogcnie zone, when created by a p< ripb. 
eral lesion, must bt* Ti iulered less sensitive by sedatives until the habit 
of eonvulsions bus been broken up. When there is an aura beginning 
in a definite part <d' the body and a scar is found at this seat it should 
\m removed. Any operation, no matter where or what, if done uiuh^r 
a general anesthetic will usually cause a temporary cessation of eon- 
vulsioiis, so we should b(* very slow in drawing conclusions from opera- 
tions. Indeed, in sonn* of the writer’s eases the mere administration of an 
anestbetle without any operation has caused a suspension of attacks 
for several months. 

Syphilis is ofie of the e(»mmonest causes of epilepsy. One of the 
writer s epileptic patients has a father and* son who are also afflicted with 
opilep.sy. She and her son both have positive Wassermanns, while her 
father died bef(»n* sh(‘ eame uiuhT the author’s care and the AVasserniaim 
test was not made. Sucli cases should have the usual antisyphilitie treat- 
ment. Kven cases which give no positive evidences of syphilis often do 
bett<*r on iodids and mercury and arsenic than on any other drugs. 

Alrohoiu vases are treat(*d like other cases of epilepsy, but, of course, 
alcohol should be diseontinued, the bowels kept well open, and bella- 
donna with tincture of hyoscyamus given at frequent intervals. 

'PiiKATMKNT Di itiNG TiiK Attagk. — When the aura consists of flexion 
of muscles, forcible extension will often prevent the attack. When the 
aura is a sensation in the leg or foot, the application of a tight bandage 
is helpful to kt‘ep off the attack. A circular blister has the same effect 
hut <»f longer duration. Rubbing or biting the seat of the aura may 
slop tlie attack. Will power, running, or muscular exertion will keep 
off the attack in some eases. Any strong .sensory stimulation has a similar 
effe<‘t, as smelling amyl nitrite or anmionia. The epigastric aura may be 
intiuem*ed by a drink of whiskey or cold water. 

.\lter the attack begins, tht‘ first effort should be to prevent hitimj 
the tony lie which may be done by placing a hard rubber ring or pessary 
or a twisted towt l belwet'U the teeth, wliieh may be pried open with tlic 
handle ol a spoon, or any other object may be used which will not cause 
injury to tin' tongue or teeth. One should never insert the finger 
betweiMi the teeth, (’are shoidfl be taken to prevent the patient from 
injuring himself, and it tinu* is allowe<l between the aura and the con- 
vulsive stage he sluuihl be plaeed on the bed, floor or soft ground. The 
collar simuld be loitsened. It has been claimed that the attacks cati hr 
arr«\st*nt or .shortened by placing the patient on his left side, but some 
of the writer s patients claimed that this effect was produced by placing 
them on tlie riglii side, while the vast majority in which these veere tii'd 
b>ui^ that It made no differeiu-e on either side. Placing children in » 
hot bath or aihuth to which mustard has been added, is often helpful and 
soimdnnes an enema wdl apparently shorten the attack. Chloral hydrate 
'oil' ^^rams) or sodium bromid grains x to 

((>.<> to 2.0 grams) may be given-by rectum if the attack is prolong d. 
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mhatotton Of Chloro^ until the convulsion ceases is bv far the moat 
,er.a.n wmedy, but it not be repeated at frcp.ent i.uervak TaU 
,.il! produ^ acute fatty degeneration of the liver. In status epilepticul 
i, especia y valuable, and one of the writ.-rs eas... who had be^* 
having a spell every fifteen minutes day and night < 1(K) a day ( for sev- 
eral weete did not have another for three months after administra- 
ti„n of chloroform. In one case the writer ehloroformed a patient onee a 
weik to prevent the spells, bnt after the fourth unestheiii«ition the 
[lutieiit developed jaundice with enlargement of the liver. If vomiting 
oeeiirs during the attack, the patient shotild he turned on his .si.le and 
th<‘ mouth thoroughly cleaned. 

In cases with auto-into.vieation, purgatives, diuretics and intestinal 
antiseptics are recommended. 

Treatment of Status Kpilepticus.—hy far the i|uifkest ami most 
potont treatment is chloroform, which, lio\vcv(*r, slumhl he stopped as 
soon as the convulsions cease. Large tloscs of bromids or chloral may be 
given by rectum or the nasal tube. Hromids hav<‘ been given liyp<iler- 
iiiatically, and also by lumbar puneture (sterih* solution, grains xxx, 
or 2.0 grams, to the ounce) after withdrawing lli or ir> c.e. of eerehro- 
spinal fluid and injecting 10 c.c. of llu* hroinid solution. The diet 
(luring status epilepticus should be li<iui{| and may lx* giv(»n cither by 
rectum or a nasal tube and may contain stimulants. 

In the postconvulsive stupor stimulants are neee.ssary, su<‘h as 
strychnin, caffein, alcohol, or if tin* pulse he rapid, digitalis. l!» acute 
(i(*inentia abundant liquid diet, milk and eggs should he given every 
two hours, and stimulants are also indieated. In acute mania nstraiiit 
is n(‘cessary and hyoscin is often valuable. 

Treatment between Aitacks. — Hrmuidx, — Hy far the commonest 
drug used in epilepsy, and the one that most often givos ginid results 
is potassium or sodium bromid. Tin* potassium hromid sevms s(»mewhat 


stronger than sodium bromid, hut if also se«Mns to giv(‘ ris«‘ to more 
marked acne. There is great diversity of <j])inion as to the methml of 
administration and dosage. Some writers i)ref(‘r to give ono large' douc 
every night, while others prefer dividing it into threr or four doses 
daily. No matter how yoifiig the (*hild, the writer never .saw any r<*sults 
with less than five grains thre(* tiim*s daily. It has hemi his eustom 
to give adults grains x (O.fl gram) three limes daily— rarely grains xv 
* l.d gram) — and if there is no effeel from this .some other drug is fried, 
either in combination with it or abandoning the hromid altogether. 

Some competent physicians give as mueh as IHO to .KXt grains (H.tJ 
to 19.5 grams) a day while keeping the patient eontinf‘d absolutely in 
hed, as it produces unsteadiness in walking and a drowsy, stiitK)rous 
condition. To any one who has observed a large numb»T of cases of 
h romid-poisoning, these doses s^hmu (iiiite unpanhmahle. ^The writer haa 
bromid-poisoning occur from taking 24d grains i L»..5 grams) in two 
days by mistake, and many ca.ses in which if wa.s j produced by 
^ A (1.3 grams) t.i.d. extending over a period of several wrecks. Vi hen 
^'^dng bromids, one should watch the tongue carefully and notice the 
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hiTfttli at fn'(|iK*nt intervals, as these are usually the first signs of 
and, unless pre^per steps are taken, will soon be followetl by 
a drunketj unsteady gait, ineodrdiiiation, disorientation, loss of the cor- 
neal retb-x and stuporous insanity which often lasts from one to Ibroe 
innntlis after the drug is iliseontinued. 

Some urit.us think it advisable to give the drug in such doses as will 
priMluee loxit! etfeets, as drowsiness, loss of the pharyngeal reflex, dilated 
and sluggish pupils, etc. ; hut it seems to the author, if it takes enough of 
the iitMig to protiure toxie eft'eets to w^ard oif the attacks, it should be 
Htot)i»ecl and aiiother drug substituted. The effect of the bromid is eou- 
troHed largely by tin* ammint of salt (common salt, NaCl) the patient 
gets. In order to get results from grains x (0.65 gram) t.i.d., the patient 
should he on a salt-free diet, otherwise the sodium chlorid will combine 
with the nerve eells and prevent thei'hromids from combining with them. 
Hoppe (‘laims that one-third of the ehlorin in the blood-serum has to be* 
replaced by an e<pnvah“ijt amount of hromin before any therapeutic re- 
sult is ol>tained, hut when more than this is replaced bromid intoxication 
may occur. If tlie pati«‘nt loses weight by abstinence from salt, it can be 
gradually iii<‘reas(*d to the point where it does not interfere with ‘the 
bnunids. When the attacks occur at a certain time of the day, it is 
well to time the bromid so as to have the patient under its influence at 
that time. Thus a patient of the writer never had any attacks except at 
six 0 clock in the morning and was, therefore, required to take only 
one <lose a day, which was at five o'clock. Patients who have their 
attacks only during the night should be required to take it on retiring 
or. if this <l(H*s not stop them, give it on retiring and again four hours 
later, which (*an he easily managed with an alarm clock. 

Patients sometimes complain very much of the mental dullness pro- 
duced by hromids, in which ease there is no objection to combining it 
with enffein. 

Jeae is another fre(juent complaint, but can be easily overcome in 
iiiosl east's by giving arsenic, i)referably in the form of Fowler's solu- 
tion, or by lot*«l strotig salt water applications, or, if general, by the 
use of salt baths. 


The dost' oi hromids should never be larger than the smallest amount 
that will keep off the eonvulsion.s. 

If a patient lias cjfstitisy it will be made wrorse by broraids, or if he 
has t'ver hud cystitis, it wdll probably return if hromids are given. Put 
this can often be avoitlt*tl by giving hexamethylenamin at the same time, 
especially it ib«' urine is kcfit acid (by acid sodium phosphate). Any 
acute intlammat ion will be made w'orse by bromids and may necessitate 
its diseontinuunef. ^ Plork, and Block and Nyun.) 

The other iorms of hromids have special indications. Strontium 
oromd requires about grains xx (1.3 grams) to obtain the same pr’o- 
ttH»tive itilliiem-e against the spells, as grains x (0.65 gram) of sodium 
bromid, but is valuable when the appetite is poor, as it seems to inert ase 
It Ammomum bromid may be used in asthenic cases, or when lie 
pulse IS weak. * 
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:Muckeiifu8S gives the following qimntitit s of brcuniii in the bromici 
pre} . rations commonly used. 

Potassium bromid (m.U per eent. 

Sodium bromid 77.r.4 pvr 

Ammonium bromid vSl.,77 p« r cent. 


conibiiMiiion of the three hromids is more effective than each alone, 
fluoretically the ammonium bromid should he tin* most efbcaeious form, 
hut practically the author has not found tliis to he so. The sodium 
bromid has usually seemed most satisfui'tory. 

Turner found that in 47.8 per (*ent. of eases, bi'omids Innl no inlluem^ 
or increased the frequency or severity of the sp<41s, while in 24.0 per 
cent, they were arrested and in 28.7 per cent. wt*re improved. He reeom* 
mends from 45 to 90 grains (2.9 to 5.85 grams) per da\. laindenheini<*r 
{((uotocl by Turner, Brit. Med. Jour., 1910) showed tliat an epileptic 
piking 150 grains (9.75 grams) of bromitls a day for s days e\<Ti‘ted 
a total of 35 grams (540 grains), or less than half llie (piantity taken. 

As to the length of time a patient shouM fake hromi<l. it should Im 
,'oiitinued .for at least two years after the last eonvnlsimj, ami should 
mvfr he stopped suddenhjy but gradually redueed a grain at a time, 
until after about six month.s it is left off entirely. 

Hromids should always be given in a large <piantity of wafer (b 
minces) and preferably after meals or at bedtime. It siionld m*v<‘r be 
irivcn with alkalis, as they seem to destroy its t‘lTect. It is far more 
ctlicacious if given in an acid medium, sm*li as tligeslive liuids eontainmg 


hydrochloric acid. . , . . • 

Combination of Bromids with K^fdaiives and Shmulanh. It is some- 
times of value to prescribe a combination of bromids, thus: potas,sium, 
sodium and ammonium bromid grains v iU.d gram) eai i. <»i *‘‘ ‘‘ ** ** 
cases to combine the bromids with other drugs sueli as c o y i 
chloretone, etc. In some patients who are jirejudieed agains 
it may be used in the form of sedabrol 
at each meal. Bromids are far more valuable m iiiajoi *' 

:«» to 70 drops (1.9 to 4.4 c.c.) t.i.d. Calcium bromid, gold broim^ 
anc bromid and many other forms of brojmd lm\e_ " "i"'"” "o to 
Bromipin (potassium bromid with oil "f Bromipta'aml 

I-b e.e.) may be used or it may be bad m 1* 

bromocoU are said to produce very liBle aeoc. ^ 

The combination of bromids with ot I’ar- 

enlumce its effect or to overcome »>me of • vomica, ftrych- 

tk'iilarly is this true of the heart Qelineau's dragees i-on- 

«>iu, di^talis. Tr. Adonis vernalis an.1 caffeim O^Beau » a 

lain potaasinm bromid 1 gram (P™"'!’. ^im ".rain l/li!«t e'lt* 
tgram 1/200) and antimony arseMte b ^ j, 

^ otten veiy eflScacious but hard to sv^ano 
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water vi). The acid glycerophospliates are often valuable in c om. 

biuation with broniids. , . . .u x , 

(’lark recommends j?eneral hygienic methods in preference to sedaiiv^ 
treatment by bromids, which he thinks often obscures the cause of the 
trouble. “1 liave seen many patients treated by sedatives steadily ad- 
vance in physical, mental and moral deterioration in the face ot a 
steady cessation of fits; suppression of fits is squared by an outburst 
of status epilepticus or a furious maniacal outbreak.'' 

Spratling thinks that if recovery takes place under the use of bromids, 
it is in sj)ite of, and not on account of, the drug. 

Turner gives the following statistics on cures : 


Prebromid period 


Hufeland o ]Jer cent. 

Ileynold Id ]>er cent. 

Trousseau 1‘1 per eenl. 

11 orpin 50 per cent. (?) 


Posthromid period 

Nothnagel 5 per cent. 

Laehr 6 per (^ent. 

Ackerman 7.6 per cent. 

Dana 7.5 per cent. 

Wildermuth 8.5 per cent. 

ITobernias 10.3 per cent. 

Alt 12.5 per cent. 


Other Drvgs and Methods of Treatment . — ^Next to the bromids, 
the most effieaeioiis drug in the writer’s experience has been Tr. simulo 
5 i to ii (4.0 to H.O c.(‘.) l.i.d. It should be given after meals. Tr. bella- 
donna is soim‘lim(*s Yalual)le in major epilepsy, but is especially valuahk- 
in minor epilepsy. The dose, however, must be gradually increased as a 
tolerance seems to become established. It is best to start with minims v 
(0.3 e.c.) every four hours, and if not enough gradually increase to min- 
ims X (O.G e.e.), using, of course, the smallest dose that will keep off the 
attacks. Atropin may also be u.sed with similar results. Borax (grains v 
to XV, or 0.3 to 1.0 gram) combined wdth nitroglycerin (grain l/20(> 
I Vs mg> I ) or sodium nitrite sometimes gives good results. Antipyrin, 
opium, scopolamin, Radix artemisiae have been recommended. 

Digitalis was formerly in great favor in England for the treatment 
of epilepsy, hut the writer has seen little or no results from its use. 
Tr. Adonis vemalis (minims x, or 0.6 c.c.) has often given good results. 
Ihere is lu) objection to the use of strv.jhnin. It never increases the 
frefjueney ot the spells, and in asthenic eases often seems to do good in 
a general way. Iron, howeviT, should never be given as it decidedly 
increases tlie treiim^ney of attacks. Camphor monobroxnate (grains i to 
iii, or O.Oti to 0.2 gram) helps the giddiness in epilepsy. 

Valerianate of zinc lias some advocates, but the author has never st'cii 
any results Irom it. 11(> lias had no experience with cannabis indica. 

I Recently the administration of luminal, a product now maniii'ae- 
tured m America, has yielded excellent results in idiopathic epilepsy. 
It IS administered in doses varying from grains (0.1 gram) to 
that amount, given onee or twice ejaily. In the milder cases one dose at 
night 18 usually sufficient. The drug is obtainable in tablet form, e:*eh 
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ta let containing 1% grains (0.1 gram), or the powdered drug may be 
di^iensed in eapsules.--Editor.] 

Solanuni carolinensis is one of the most valuable drugs in the treat- 
rni Jit of epilepsy, and may be given in the form of tluid extract 5 i to iii 
(4^.0 to 12.0 c.c.) t.i.d., either alone or in combination with hromids. 

Sodium eosinate is of little value. 

Chloretone is especially valuable, and particularly in nocturnal epi- 
lep«y, grains v (0.3 gram) being given on retiring. 

Veronal often does good. 

Calcium lactate, which is the only calcium salt used by the writer in 
epilepsy, seemed beneficial in some cases, while occasionally the patients 
were made worse. Donath found calcium chlorid of very little value. 
Perugia found no effect on the attacks by using calcium salts in 30 cases, 
though Litteljohn stopped the spells in 2 cases. 

Chloral hydrate is a very valuable drug, csj>cciully in combination 


with hromids. 

Dial is of some value, but causes giddiness. 

Antipyrin grains v (0,3 gram) with ammonium brornid grains xv 
(1.0 gram) has been recommended by Aiidriczen {Hrit. M(d. Jour.^ 
1899) to promote mental brightness. 

Paraldehyd. — Johnston recommends paraldchyd minnns xx t.i.<l. 
Atropin. — ^Dorner recommends hypo<lermi(; injections of atropm 
sulphate, gram 0.003 to 0.00(5 (grain 1/20 to grain l/iO), in status 

Rorax is given in doses of grains v to xxx (0.3 to 2.0 grams) t.ui, but 
it is apt to produce gastro-intestinal disturbanc.-s, or psoriasis. It is far 

more valuable when given in conjunction wilt. ''‘‘'■"''’'•"''■"'’j.if.'XomidB 
(0.0003 gram) t.i.d. after meals, or it may be eombmed with biomids. 

Fowler’s solution will usually prevent th,. psoriasis • 

The zinc salts (oxid, valerianate, or lactate) are said to be occasion 

aSS have a beneficial effect, aeeording to Shaw, and also oxalic 

acid and ammonium oxalate. or when 

Strychnin is beneficial, especially u. nocturnal cpiUpsy or wne. 

the blood-pressure is low. i, us l.cen recommended 

Amylene hy^ate, according to (5 «« i), 

in aqueous solution (one to ten) m ' ^ j i j ,p„xl. 

Dormiol (30 to 45 drops a ^ay) j,,r rectum) 

Proponal (4.5 to 6.0 grams, or lO to ^ 'J.,,, 

has been used, but the writer has ia( uo t . or the fluid prepara* 

Opinm, either in the form 0^^ propriety for any 

tions, often stops convulsions, I „p,u,n 

chronic disease which is not to te fatal a a 

is given for six f cases, but in babies it is difficult 

Salvarsan is valuable in s>phiiit c . . 

and dangerous and they j^rivatives) has been used. 

Bromalin (bromin and t r^ommended by some. 

Bromooarpin (bromin and pilocarpm) is recom 



446 


epilepsy 


Iron makes epileptics worse. 

Arsenic is valuable ami helpful. 

Potassium or sodium iodid is valuable, even m cases which are uot 
syphilitic, and will sometimes arrest the convulsions when bromicis 

fail. ’ , . 

Mercury is (‘crtuiiily helpful m syphilitic cases and in eases with 

autointoxication. . j 

Lithium carbonate, grains v to xv (0.3 to 1.0 gram) t.i.d. has been 
highly recommended. 

Pamassia palustris with paraldehyd has been recommended. (Steep 
5 ss [2.0 gramsl of the herb in one pint of hot water for 15 minutes, 
strain, add ."> ss |2.i) c.c.] paraldehyd. Give one-third this amount t.i.d.) 

Purgatives are very nee{‘ssary in every case that shows intestinal 
putrefmdion or absorption, and every case, no matter what the cause 
of the attacks may Im‘, should be recpiired to have a good bowel move- 
ment every day. Oft<*n a dose of calomel every week is of value with 
a saline every morning. 

Serum therapy has sometimes been tried. Genius method of injecting 
the blood-serum of one epilej>tie into another has not given good results. 
Ac'eording to Turner he “eoneluded that there existed in the blood of 
epileptics a soluble latent, biochemical substance, an autocytotoxin, which 
ha.s an inlluence over the elaboration of epileptogenic toxic agents and 
produces its results after repeated injections.” 

Grotalin (rattlesnake poison) given hypodermatically in doses of 
1/150 to 1/100 grain every 3 or 4 day.s lias seemed beneficial in some 
eases. Sj>angler found the severity and frequency of epileptic attacks 
iutiueneed by injections of crotalin. 

Bleeding atul lumbar puncture have been tried in status epilepticus, 
occasionally with benefit. 

CJustia obtained marked benefit in 4 cases of status epilepticus by 
the w'ithdraw’al of 20 e.e. of cerebrospinal fluid. 

Gordon withdrew' 30 e.e. of cerebrospinal fluid from each of two 
epileptics and injected into the arm of each 3 e.e. of the other^s fluid. 
He treated four cases in this w'ay and in all there was a great improve- 
ment. In one ease no cerebrospinal fluid was withdrawn. 

Organotherapy has Ixmui used Avith various effects. Thyroid gland 
rather tends to incr(‘asc tlie number of attacks, but sometimes helps the 
post-e])iIep1 ic denimtia. It is supposed lo do good by overcoming in- 
testinal stasis, llarrow’or thinks epilepsy due to thyroid deficiency in 
some eases. Thymus gland is also injurious and increases the^ fre- 
quency of attaeks. Orchitic substance has been harmful in all eases in 
which the writer has tried it. Ovarian extracts make epileptics worse. 
Pituitary substance, esp(K*ially the posterior lobe, is beneficial in the 
cases winch have a dclicieney, Cerebrin has no effect. Suprarenal gland 
18 beneficial, hut the writer never saw a cure result from it. It is theoreti 
cally supposed to do liarm. Parathyroid gland grains ii (0.13 gram' 
t.i.d., increasing each dose by grains ii each month, and calcium lactat * 
3 1 (4.0 c.c.) saturated solution daily are said by H, A. Knox to giv'* 
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S^OICAL TEEATMENT.-Any operatio,. will usually .-ause a temporary 
osation of fits if done under chloroform. \Vc should therefore^ 
slow to claim that « Paticnt has been benetiti‘d by an operation until 
at least several months have passed. The chief value of operations is in 
traumatic and reflex epilepsy. The excision of a eieatrix. or freeina 
it from bone adhesions, sometimes gives good results. Kspeeiallv is 
this true when the cicatrix is on the hca.l, but is also sometimes of 
value when m other parts of the body, especiallv wlion tlie aura starts 
ill the region of the cicatrix. When a nerve ‘is huried in ealliis or 
fibrous adhesions, it should be freed, or nerve stretching may he prac- 
ticed. There have been occasional reports of eessation of fits after 
appendectomy, operations for antnimitis, removal of polypi from the 
car or nose, enucleation of a blind eye, hut it is iineertain ‘wbetlnu- these 
cases were followed up for a sufficient length of time after the opera- 
tions. Injuries to the skull, especially depressed fractures, foreign 
bodies, splinters of bones, adhesions of the meninges, cysts, or even 
gumraata which fail to soften with iodids, offer fairly hopeful results. 
Horsley and others advise not only the removal of the lione and und«*r- 
Jying pathological lesions, but also the underlying cortical center, 
to a depth of 5 mm., from which the fit originates. Sometimes we see 
eases of definite jacksoniaii attacks with no denionstrahle lesion when 
the operation is performed, hut even in tlie.se eas(*s the superficial layer 
of the cortex concerned should he removed. (5raf (Arch. f. hi in. Chir., 
Bd. 56), out of & series of 146 ca.se.s of traumatic Jacksonian epilepsy, 
found recovery lasting for over 3 years in only 6.5 jier cent, of those 
operated on. 

Operations on the brain should never he underlakeu unlt*ss there 
is some definite evidence of a brain or skull injury or foeal brain dis- 
ease, such as a tumor, abscess, cyst or foi-eign body, or unless there 
are paralytic symptoms associated wdtli the convulsion.s, or very definitely 
localized and constant aurae. 

Removal of the superior cervical sympathetic ganglion received miich 
attention in the French journals in ISJIS, following the work of riiijmult 
and others, but as time went on more and more cases wyre lonnd to 
have recurrences of convulsions and the operation lost rapidly in po]>ii- 
hirity. It is probable that the anesthetic had more to do with the 
improvement than did the operation. 

Osier reports a case of a testis in the inguinal canal, pressure upon 
which w^ould cause a typical fit. Removal ot the organ was followed 
hy cure. Bahiimuller failed to infiuonce a genuine epilepsy in a 3-year- 
old horse by castration. 

Permanent partial compression of the common carotid arteries has 
been tried with the use of silver wires hy Eastman, but the results 

were not satisfactory. , i ai. 

Nasal polypi and adenoids should be removed, whether they are con- 

sidered the cause or not. 
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Aural polypi arc said to have been removed with cure of epilepsy 
but the writer has never seen 

Adhesions of the prepuce or ehtoris should be loosened Or relieved 

by circumcision. , x' • 

Removal of scars on the face, head, arms or legs sometimes give good 
results when tlic aura or beginning of the attack coincides with the scar. 
Davidson reports two eas(‘s of epilepsy cured by removal of one or both 

ovaries. ..... 

When status ej)il(*i)tiens is due to a localized meningitis serosa ex- 
terna, trephining has sometimes given good results. 

C’raiiict'tomy is not justifiable in microcephalus, as the development 
of th(^ skull merely follows the development of the brain which is ar- 
rested at tin* fifth month of uterine life. When signs of pressure exist, 
as in oxyeephalus, or where there is premature ossification of the fonta- 
nels, it may be tried. 

Trephining is, of course, indicated in clear eases of jacksonian epi- 
lepsy, tumor, ahsi'css, cyst or fracture. 

Colon operations, short-circuiting and resection are practiced by some 
surgeons in tin* cjiscs with colonic stasis, with a wide difference in opin- 
ions, but great dang(‘r to the patients. 

Prognosis. — Rk^xin kry. — I'he general impression that epilepsy is in- 
curabli^ or rarely eured lias been produced mainly by the fact that there 
have ht‘(*n too many method'^ forms of treatment adopted and by 
the fact that so few physicians make a systematic effort to find the cause 
of the <iiscase. It must alw^ays be borne in mind that the disease is due 
to an unstable nervous system plus an exciting cause. The prognosis 
depends largely upon the intelligence of the physician who examines 
thi* ease. The entire* snbje(*d, of etiology must be reviewed with eacli 
case. 

The most frec^uent figure given is that 10 per cent, are cured, while 
other investigators state that 10 per cent, are cured by the broinid 
treatment alone. \N h(*n all of the various causes are studied and the 
patients persist in carrying out the treatment and the doctors treat the 
eases projierly, tlu* writer has no doubt that over 25 per cent, of the cases 
are curable, and he thinks he has placed this figure entirely too low. 
It is a <iu<‘stion it it is ever proper to speak of epilepsy as being cured^"’ 
owing to the tact that the attacks may recur at some future time, as in 
one case where they recurred after an interval of twenty-seven years. 
It is ]H‘rha]is best to say that the disca.so has been arrested.** Tin* 
(piestion naturally arises as to wluti the patient is to he regarded (in 
( ured or ihc disease arrested. Some writers think that a cessation of 
tits for three years, others five, others ten years, is necessary to conclude 
t lut the patient is cured. The autlior feels that if, after a patient is 
tieated tor two y(‘ars without the occurrence of a fit, the treatment is 
t len gradually reduced and no fits occur for a year after treatmeni 
IS stopped, the patient may he - considered cured. It is not however, 
c aimed that the patient now has a perfectly stable nervous system and 
that he will never again he subject to any of the various functional 
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ne . ous diseases, for m reality he will be more subjeet to them than a 
„o. mid pe^n as long as he lives, and among these diseases he will be 
sui ,,ect to epilew. The prognosis naturally de,ieiids mneh on the faith- 
fulness of the patient m carrying out the general hygienic measures diet 
aTi<i treatment. ’ 

Sometimes the disease terminates spontaneously without any ap- 
pa lent cause, even after the convulsions liave lasted manv rears ' The 
atlacks often cease during pregnancy, typl.oi.l fever and’ other pro^ 
triicted fevers, but usually return later, somctiine.s after an interval of 
some months. Jones reports a case of epilepsy wtiieh <-<'ase.l during 
pneumonia, returned during convaleseenee, and then e.-a-sed entirely. 
According to Hoppe the cause of the ees.sation <if attacks during fever 
may be the retention of bromids, the elimination of wliieli is retarded 
during fever. 

As to the probability of cure or arrest, it may be said that eases in 
which a definite cause can be found offer a mueh ladter jtroguosis than 
idiopathic cases. 

Spratling and Turner state that sex has no iutluenee ou prognosis. 
It was formerly thought better in females. Crises whitdi begin treat- 
ment soon after the onset of the disease* are mueh more* a [it to recover 


than those which have lasted a long time. AVe naturally expert and 
usually get better results in cases in whieh the <muse can be found and 
removed, but sometimes the damage already done is so great that the 
removal of the cause does not give mueh aid in the treatment. 

Alcoholic epilepsy is very unfavorable as to eure. 

Epilepsy due to cerebral hemorrhage offers a very had prognosis, 
while cases due to cerebral syphilis usually do well. After the fits 
start, a hemiplegic epileptic deteriorates physically ami mentally more 
rapidly than idiopathic epileptics and they never r(‘eover. 

Quite contrary to reasonable thought, inherited cases of epilepsy 
offer a very favorable prospect of cure, ex(Tf>t in eases in whieh mental 
impairment exists, in which cases the prognosis is bad in proportion to 
the amount of mental impairment. When the Hinet -Simon test shows 
the retardation to be as much as three years, the cases are rarely ar- 
rested. Whether mental defects are congenital or acquired, the prog- 
nosis is very bad. 

The prognosis is always better in cases that are preceded by on auroy 
than in those in which no aura occurs. Often the aura has a protective 
influence and aids the patient in avoiding ine dangers of uneonscious- 
ness, the fall and the convulsion, as in driving an automobile. A pa- 
tient who has always had aurte cannot rely upon them for the future, 
as some attacks will occur without them. Petit mal is tar more diffi- 
cult to cure than grand mal, which may seem contradictory, as petit 
mal niay consist only of such phenomena as (^cur as aura^ of grand 
tual. Nevertheless, the more severe the convulsions f the easier they are 
»o cure, as a rule, provided the spells are not too frequent and have not 
produced mental impairment. According to Turner, 49 per cent, of 

vox.. X.--2S. 
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Brand mal, 35 prr cent, of combined grand and petit mal, and 26 
per cent, of petit mal, are influenced by tteatment. 

The longer the interval between spells, the more favorable is the 
prognosis. The frequency of the spells is in direct proportion to the 

degree of mental impairment. j. -u , 

The sooner eases are placed under treatment the better the chance 


for recovery. , j • t i 

Cases in whicli the spells occur only dunng sleep or only while 
awake are easier to cure than cases which have spells both day and 


According to Eisner, the prognosis for control is most favor, 
able for the eases that begin before the age of ten years. According to 
Spratling, when epilepsy begins before ten years of age the prognosis 
is not as good as in cases which begin between fifteen and twenty years 
of age. From the age of twenty to thirty-five, cases of idiopathic cpi- 
lepsy are difficult to cure, but cases due to discoverable causes offer a bet- 
ter outlook. Castes beginning at puberty are usually favorable. Certainly 
the cases beginning late in life, due to vascular changes, offer a very 
bad prognosis as regards a cure, but the convulsions are usually far 


apart. 

The prognosis in traumatic epilepsy will depend largely on the indi- 
vidual ease. In depressed fractures of the skull the spells may stop for 


several years after operation and then return. 


When sunstroke produces epilepsy it is usually due to organic 
changes (meningo-encephalitis) and, according to Eisner, is not in- 
fiuenced by treatment. 


Epilepsy due to meningitis, brain tumor, encephalitis and other 
organic brain diseases offer little or no hope for a cure. Many of the 
cases following fevers belong to this class, and it will be found usually 
that acute mental symptoms, delirium and headache occurred during 
the acute illness in the cases that are followed by convulsions. In all 
the cast's of iiosttyphoid epilepsy seen by the writer, the history and 
condition of the patients indicated that it was due to typhoid meningitis. 

Reflex epilepsy offers a good opportunity f©r a cure, but it must 
be remembered that after the habit of convulsions is once established 
the removal of the cause does not usually stop the convulsions unless 
further treatment is carried out. 


i!^ymptomatic epilepsy due to skull and brain injuries offers fairly 
good opportunity to the brain surgeon. 

According to Moon, the prognosis as to the future moral and mental 
condition of children with convulsions does not appear to be any better 
when the first fit is associated with a reflex cause which can be removed 
than when it is of idiopathic origin. 

Mortality. The mortality in status epilepticus has been variously 
stated at from 28.5 per cent, to 50 per cent. When computed on the 
basis of status periods (instead of cases) Clark placed the mortality 
? . cent. The probability of death in a case of status epilepticu'^ 
IS inHuenced by the frequency and severity of the spells to siwae ^teul, 
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biif death may occur from prolonged coma with little or no convulsive 
movements. A prolonged very high temperature is an ill omen. Cases 
^'hich last over 36 to 48 hours usually die. 

The mortality statistics show that there were 2,476 deaths per 100,000 
poj)ulation in 1912, and 157 deaths from non-puerperal convulsions and 
3,808 deaths from convulsions in infants, part of which were presumably 
of epileptic origin. 

Of the epileptic deaths there were 1,460 males and 1,016 females. 
The largest number in a single year was in the hrst year of life; 8, 7, 
and 9 for two, three and four years of age (respectively) ; wilh to 38 
per year from fifteen to forty-four years, and a steady decline from that 
age upward. 

The average age of death in epileptics is twenty-nine and one-half 
years. According to Spratling, “out of every 100 epileptics who die 
about 4 do so as the result of a single seizure, about 24 as the result 
of status epilepticus, about 24 as the result of some disease of the lungs, 
chiefly tuberculosis, about 12 as the result of some accident, including 
suffocation in bed, about 10 as the result of some organic disease or 
the heart, and about 26 from all other causes.” 

Thom and Southard found that 21.7 per cent, of their cases died of 
tuberculosis, the next most common cause being bronchopneumonia, and 
next pulmonary edema (the last 18 out of 205 autopsies), not counting 
the 72 cases which were merely said to have died from epilepsy. Ac- 
cording to Osier, in children under ten years of age, 8.5 j)er cent, of 
deaths are due to convulsions (only partly epilepsy). Spratling quotes 
the U. S. Census Bureau as stating that 3 per cent, of deaths are due 


Mode of 2)edf/i.— Death may be caused by accidents, from the falls, 
especially among people who have hazardous occupations, such as cab- 
dHvers, linemen, carpenters, machinists, painters, etc., or may occur 
from fallinff down stairs, striking the head against some sharp or ha t 
the ’fire and being burned or 

streets. According to Spratling, approximately .1 per cent, of the casts 
of pnilcnsv die from accidents due to it. ^ 

Vomiting during the attack may lead to asphyxmUon from ^ 

from rupture of the heart, or paralysis of respiration, or g 


from biting the tongue. epileptics, but is not the 

Heart disease occurs in Itl per cent. oi i 

actual cause of death in this restriction on the occu- 

As TO FoNtmoN -Epilepsy P'~ “rally avoid any occupa- 
pations open to the individual. ^ gppjlg ^ 

lion in which his life would be endangered by a speii. 
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far apart and there is no mental impairment, these ^ses often lead 
very useful and even highly successful lives. Cases with some mental 
impairment may be useful in minor occupations, but all cases of ppi. 
lensy are emploved rather from sympathy than from a desire for tludr 
services, if normal laborers can be secured. {See further, under Treat- 
ment, General Management.) 

Pathology. — There ar(^ no pathological lesions which would enable 
any one to decide from an autopsy alone, either by macroscopic or 
microscopic examination, that a patient had suffered from epilepsy. 
There are, however, many lesions which render such a clinical diagnosis 
believable. 

Gut of 205 autopsies on epileptics, Thom and Southard found 129 
abnormal-looking brains. Of the remaining 76, 8 had leptomeningitis. 
After deducting all cases with mental symptoms, only 8 cases were left 
which might properly he accepted for a study of idiopathic epilepsy, and 
4 of these had organic evidences, such as facial paralysis and lepto- 
meningitis. 

Hedlich thinks the term '‘genuine epilepsy” should be abandoned 
and regards it as an organic cerebral disease, although the morbid 
anatomy is not yet understood. 

The Grain. — Very little to the point is known of the pathology of 
epilepsy. Of course, in organic brain diseases and jacksonian epilepsy 
the pathology is well known for these particular conditions, such as 
brain tumor, abscess, cysts, maldevelopment of the brain, porencephalia, 
cerebral hemorrhage, hydrocephalus, cerebral syphilis, arteriosclerosis, 
localized edema of the brain, traumata, fractures of the skull, meningi- 
tis, meiiingo-encephalitis, adhesions of the meninges, calcified echinococ- 
cus cysts, hypertrophy of the brain, agenesis cerebri leading to micro- 
eephaly. 

There is no doubt that the primary seat of epilepsy is in the brain, 
which, however, may he influenced by conditions in other parts of the 
body, Tlu're is something either in the finer structure of the brain 
which has not yet been discovered or something in the altered physiolog- 
ical working of the brain which produces the attacks. The seat of these 
alterations differ in different cases and can frequently be surmised 
from the order ot onset and the aura in many cases. In those cases 
which begin at once wulli a loss of consciousness and a general con- 
vulsion witliout any focal evidences, the seat is in one of the latent 
areas of the brain, usually ihc frontal lobe. Ziehen attributes the clonic 
eouvulsioiis to the cortex and the tonic spasm to subcortical centers. 

The disappearaiiet* ot convulsions after a capsular hemorrhage sep- 
arating the cortex from the muscles, the loss of consciousness, the 
psjehie ilisturbances, the mental condition of epileptics, and experi- 
mental work on the brain can leave no doubt that epileptic attacks have 
their origin in the cerebral cortex. Pollock calls attention to the fact 
that in decerebnated animals experimental convulsions are tonic only, 
never clonic. 

The microscopical changes found in the brain have been eonsidercil 
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by some as the cauw of epilepsy, while others believe them to be the 
eiVH3t. Ce^i^y the more prolonged the ease the ereaTer the 
pathological changes as far as sclerosis is coneerntKl. There a^ no 
obvious pathological chanp in the brain in recent or mild cases (except 
,|,„se due to gross pathological lesions or injuries), hut in old severe 
cases there is and sclerosis of some part of the central nervous 

system in more than half the cases. The nerve cells show slight ehroma- 
tolysis or even advanced degeneration. The nucleus may be exeeutric 
and globose. The blood-vessels are dilattni and show atrophy of the 
walls with perivascular inhltration and puneliforiii hemorrhages The 
lymph spaces are dilated and contain a I'oain-like exudate. Hyaline or 
granular masses are found in the lumen of the smaller vessels and 
capillaries. There is an increase of neuroglia, espeeially in the outer 
layer of the cortex and of the cornu ammonis. Tlie meninges show 
slight fibroid thickening and moderate leukoeytie infiltration. Rupture 
of the vessels with extravasation of r(*d blood eorpusel(‘s and a iloUcate 
iniorganized foam-like exudate are always ])reseiit. The lesions arc 
widely distributed. The cerebellar membranes are often more afTe<*ted 
than the cerebral membranes. The regions most alTeet(‘d are the frontal 
and occipital, the cornu ammonis, and around the fissure of Rolando. 
Those changes are probably the effect and not the cause of epilepsy 
(W. A. Turner). 

Turner does not consider the Hetz cells generally met with in epi- 
leptics as being either the cause or the result of the disease, but regards 
this as an immature form. In 70 to 80 ])er cent, of epileptics’ brains 
some writers have found that the nerve-eells retain many of their in- 
fantile characteristics and persist among the fibers of the white matter 
(heterotopia). 

Atrophy of nerve-cells in the brain has been reported, also prolifera- 
tion of the neuroglia in compact bundles in the external layers. This 
sclerosis or gliosis may be visible macroscopically. Whether these 
changes are cause or effect has not yet been detennine<l. Atrophy of 
the geniculate body and optic thalamus has been des(*rii)ed by Onuf. 
18cIerosis of the cornu ammonis has been found in some eases. 

Often slight adhesions of the meninges are juilh'd loose in removing 
tile skull and are overlooked entirely. The writer has seen several eases 
of Jacksonian type of epilepsy operated upon, with no history of head 
injury and only after the head was shaved lor o])eration was a .small 
scar on the scalp discovered. After trephining slight adhesions of the 
dura and arachnoid 'sVere found under these scars. 

Thickening of the cranial bones, such as oe(?urs in rickets, is some- 
limes found. Encephalitis, concussion, small hemorrhages, etc., may 
form the starting point of epilepsy, llemijilegic idiots are often epi- 
leptic. Since many of the cases of epilepsy occur in feeble-minded and 
backward children we would naturally expect to find defective brain 

development present in many ca.ses. _ 

It may be stated generally that any organic disease or injury of the 
vortex of the brain is capable of producing convulsions. Certainly there 
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is abuntJant evidence that the chief seat of the disease is the cortex 
of the brain. . Stimulation of an axon produces only one contraction of 
a muscle, while stimulation of the cell-body causes a series of contrac- 
tions. According to Oppcnheim, Ziehen attributes the clonic convul- 
sions to the cortex and the tonic spasm to subcortical centers. 'While 
Pinswanger and others thought the medulla oblongata particularly coa- 
cenied in the production of convulsions. 

Iiijuric.s to the spinal cord and involvement of nerves in cicatrices 
sometimes exist in epilepsy. 

Krumholz reports a case of epilepsia continua due to localized en- 
cephalitis and gliomatous proliferation in the left motor cortical region 
Lucas and Southard found convulsions in 7 out of 12 cases during 
encephalitis in childnm and 2 cases were followed by epilepsy. ^ 

Lapora found amyloid degeneration in the protoplasm of the nerve- 
cells ill various parts of the brain and cord in a case of epilepsy which 
he considered due to an intoxication which also caused the mvoclonie 
attacks. 


Tilmann found that in traumatic epilepsy the lesion was situated in 
the bone in 32 per cent, of the cases (mostly depression), in the dura 
(adhesions or thickening) in 9.3 per cent., in the arachnoid (edema 
hemorrhagic infiltration, angiomata or cysts) in 38.4 per cent the 
brain substance was involved (areas of softening or sclerosis) in 67 
per cent., and no lesion was found in 13 per cent. According to Til 

ris"ons bei'n."’’^ ««”■ 

Sclerosis of the cornu ammonis occurs in about 50 per cent, of cases 
In recent eases of pure epilepsy no sclerosis is found anywhere There 

S‘S'#Si5SaSS= 

jaeksonian epilepsy ,i.L to ^ 

narrowness of* anV-*'^*h’"1 i-aeemosa of the pia. Abnormal 

cases. Arteriosclerosis reported in some 

common in the senile ea.ses atheroma are of course 

in childhood, mieromehis of vLvine beginning 

The JiiAHU) inliri T ^ degree may occur. 

leukocytes and blood plaies'lL^thrir^n ““ attack, the 
hyaline material is found iri fh ^ wncleoproteid; in consequence a 

structing the free course of the drStion^’rT^^®® and capillaries oh- 

conapicuous in tlie brains of ‘ appearances are most 

ams ot persons ’dying m status epilepticus. W. A. 



distribution ^ 

Turner suggests the probability that serial pniii.n»., ^ 

ticii> may be associated with nueleoproteid^thromim epjlep- 

topuiio influences within the body. thrombosis arising from 

I'ard and Thom, in 160 blood cultures from ^t^ „„ « i 

fouml negative results in 156 cultures and eontan.inatTontnTS 
anil Wherry and Oliver had negative results in 6 eases. 

I’here does not seem to be any sufficient evidence of the existence of 
Bra s neurococeus or Reed’s epileptococcus 

(;e™pinal Fl,uiD.-Saniton and Chiray report a case of epi- 
lepsy two years after meningitis in which the attacks were follow^ 
by a transitory cerebrospinal leukocytosis and lyinphoeytosis. 

Alfred Gordon states that there is a marked toxieitv of the ecndiro- 
spinal fluid in epilepsy and that the accidental blood in the spinal fluid 
drawn from an epileptic underwent hemolysis which did not occur 
after the patient improved. 

Glands op Internal SECRETioN.—Claude and Schraiergreld found 
changes in the glands of internal secretion in epilepsy, namely, the 
thyroids, parathyroids, pituitary, suprarenals and ovaries, but there 
did not seem to be any characteristic findings. 

According to Falta, parathyroprivia may give rise to convulKions, 
and he reports a case of tetany associated with epilepsy, with dis- 
turbances of the thyroid gland, and quotes Rcdlich who collected 72 
cases of epilepsy associated with tetany. 

Cushing reports 10 cases of hypopituitarism and uncinate gyrus 
seizures from neighborhood pressure, and other cases in which pituitary 
hypoplasia existed and he attributes the defect to the posterior lobe. 

Thom found in a study of 42 cases of epilepsy that the relation 
of the weight of the liver to the brain was altered. Normally the liver- 
brain ratio is 7 to 6. In 62 per cent. (26 cases) the brain was found 
to be heavier than the liver. 


History. — Epilepsy, from the Greek word meaning *‘to take or seize 
upon,"' a seizure, was originally spelled ‘"epilency,” and was kimwn 
to the ancients as the disease of Hercules (who was supposed to have 
suffered from the disease), to the Romans as “morbus eadueus,’" the 
^‘falling sickness.” The Egyf)tians called the disease “morbus lunat- 
iciis et astralis, ^ ' as they thought it due to the moon and .stars. Among 
the Christians, the patron saint of the disease was St. John. 

Hunt has written a very interesting sketch of the history of epilepsy. 

Many names have been applied to the condition, the commonest 
being fits, spells, convulsions, spasms, the falling sickness, morbus sacer, 
iDorbus divinus. Spratling gives twenty-one different names which 
have been used for epilepsy. 

Celsus first used the term “morbus major.” 

Bromids were used first by Sir Charles Locock in 1857, 

Distribution. — Epilepsy occurs not only in man but many other ani- 
mals, such as the horse, dog, and guinea pigs. 

The diseasie seems to exist in all countries and among all raew. 
^ide from North and South America and Europe it exists in Arabia, 
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Japan, Turkey, India, Australia. It is very common among negroes, 
and oeeurs also among American Indians. ^ 

Sociological Aspects.— The question of the marriage of epileptics is 
a matter of great iniportaiiee. No absolute rule can be made, but each 
ease must be advised on its own merits. It may be generally stated that 
only about 5 per c(‘nt. of the cases are fit to marry. The results of 
marriage; must be considered from two standpoints; 

(1) The effect o« the partner; 

(2) The effect on the offspring. 

We can practice liy ignore the effect on the patient. Some autliors 
state that marital relations make them worse, others that it makes them 
better. Thus Eulenburg states that sexual excitement either in courting 
or marital relations increases the frequency of attacks ; Spratling found 
tliat, while it had no beneficial effect, it decreased the frequency and 
severity of the attacks for a time. 

Of far greater importance than the effect on the patient is the effect 
on the i)artner. Wlien we consider the disposition, character, and the 
attacks of jmtients (which are dealt with under Symptoms and need 
not be repeated here), we can readily see that they are not good part- 
ners to live with for a life-time. It is a great obligation and responsi- 
bility to nurse them and to feel that at any time a fatal accident may 
happen or that the disease may develop into the psychic equivalents, or 
actual insanity may occur. Antipathy, disgust, or fear is often excited 
in the partner and unhappy marriages and divorce or separation are 
not iiiicommoii. Erotic impulses may lead to avoidance on the part of 
the other member of the family, especially when this may coexist with a 
quarrelsome, unreasonable and selfish personality. Women show more 
forheararufc with their husbands than men show to their wives. In 
women, miscarriages, premature labor, or death of the child may occur 
from freepumt attacks. 

Of greatest importance is the effect on the progeny, who may have 
epilepsy or various other nervous diseases, such as hysteria, neuras- 
tlienia, migraine, imbecility, etc. Leuret found among 106 epileptics 
direct heredity in 11 cases. According to Fere^ more than half of all 
the children springing from epileptic parents are subject to convul- 
sions. According to Houehet and Cazeauvieille {see Senator-Kaminer), 
d7 from among 58 children of epileptic mothers died very young, and 
nearly all of them amid convulsions, while of the 21 who survived 7 
more were suffering from eonvulsioiis. 

Senator and Kaniinen* state that epilepsy is often associated with 
neuroses, neuropsychoses, exophthalmic goiter, diabetes (insipidus and 
inellitus), catalepsy, chorea, insanity, etc. (For further information 
see the subject of Heredity under Etiology.) 

Ihe probability of defective offspring is great enough to advise 
against marriage, or at least conception. 

Naturall,y the exceptions to the rule would be the cases which have 
only very rare convulsions, far apart, and without mental impairmt ot: 
ana the cases with grand mal should be given preference over ca cjs 
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wi'Ii petit nsal* Cases of epilepsy due to trauma are less liable to |pve 
ris * to defective progeny than idiopathic cases, but even with these 
ca;vs hereditary influence is probable. 

Grifflth says epileptics should never be allowed to marry, as they are 
usually prolific and their offspring are apt to be either mentally deft* 
ciotit, epileptic or both. Of his cases, 69.4H per cent, showed a family 
history of epilepsy, insanity, other nervous diseases, alcoholism or 
Dhthisis; 21.49 per cent, had a family history of epilepsy, while 40.18 
per cent, showed a family history of phthisis. Only 45 out of 154 
cases studied by him were females. 

Davenport and Weeks find that epilepsy and feeble-raindedness show 
a ereat similarity of behavior in heredity, and that when both parents 
are either epileptic or feeble-minded, all their offspring are so likewise. 
When a case of migraine, chorea, paralysis or extreme nervousness w 
mated with a defective, about one-half of the offspring are defective. 
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CHAPTER XXI 


DYSKlNESIiE 
{Disorders of Motility) 

By Moses Keschner, M.D, 

Tremors, p. 463— The choreas, p. 471— Svih'iihaui’s ehorra, p 471— 
Huntington's chorea, p. 510— Other forms of rliorea, p. r,lH— Paraly- 
sis agitans, p, 522— Wilson's disease (progressive bilattM-nl leiitienlar 
degeneration), p. 543 — The myoclonias, p. 547 — Tlu* athetoses, p. 552 
— Myatonia congenita (of Oppenheirn) (amyotonia congenita), i>T 
556 — Dystonia musculorum deformans, p. 500— Mvottmia congenita 
(Thomsen's disease), p. 563 — Spasms, p. 570— Tics, p. 579— Occu- 
pation neuroses, p. 582. 


TREMORS 

General considerations, p. 463 — Simple tremor, p. 463 — Compound 
tremor, p. 463 — Static tremor, p. 463 — Motor tremor, p. 4(i3 — Vibra- 
tory tremor, p. 464 — Spastic tremor, p. 464 — Nystaginns, ]>. 464 — 
Fibrillary tremor, p. 464 — Myokymia, j). 464 — Allorhythmic tremor, 
p. 464 — Physiological tremors, p. 465 — Tremor in cliihlrcii, p. 465 — 

— Habitual tremor, p. 465 — Familial or essential tremor, p. 4(15 — 
Senile tremor, p. 466 — Tremor in neurasthenia, p. 4t)0 — Tremor in 
hysteria, p. 466 — Tremor in shell-shock, p. 466 — Toxic and inlWtions 
tremors, p. 467 — Tremors due to chronic metallic ]»i)istniing, p. 4(i7 — 
Alcoholic tremor, p. 467 — Tremor of Basedow’s disease, ]>. 46S — 
Tremor in paresis, p. 468 — Tremor in infections diseases, p. 469 — 
Tremor in organic brain disease, p. 469 — (Mironic progressive cere- 
bellar tremor (Hunt), p. 470 — References, p. 471. 

General Considerations. — The term tremor is applied to regular, in- 
voluntary, alternating movements taking place in smaller or larger ex- 
cursions, always in the same plane, produced by involuntary contraction 
of certain muscles and their opponents. 

A simple tremor is one which affects a single muscle group and its 
opponents. A compound tremor is one in which several groups of mus- 
cles and their opponents are in action and produce a complex move- 
ment, i.e., ffexion and extension of the fingers combined with pronatioii 
supination of the forearm. A static tremor is one whieh^ appears 
only during active movement when the involved limb is held in a spe- 
cial position. A motor tremor appears only during the act of movement. 

An ordinary, voluntary, muscular movement is not the ^ result 
Continuous muscular contraction but consists of a fusion of rapidly 
succeeding, short, individual contractions from ten to twelve times ]^r 
s-cond; during fatigue or asthenia, the rate of these contractions be- 
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eomefi riower and less regular, the “fusion*^ becomes less perfect, and 

the result is a line tremor. , " 

Depending upon the nature of the disease which produces the tremor, 
it may appear only during rest, as in paralysis agitans, or during 
action (intention), as in multiple sclerosis, and in some cases only when 
the patient is under the iiiHuence of emotional excitement, such as pleas, 
ure or fear. Tremor may appear in paroxysms, as in hysteria, or may 
be present continuously, as in organic nervous disease or in toxic state.s. 
In studying tremors, it is important to determine whether they are 
intensified or diminished during action or during rest, and what effect 
supporting the trembling limb has on their intensity; also what effeet 
self-consciousjiess and emotion in general have on their intensity and 


amplitude. 

Special consideration must also be given to the rapidity and regu- 
larity or rhythm of a tremor, so that we may distinguish between rapid 
and slow tremors. Tremors are considered rapid when there are from 
eight to ten oscillations per second, and slow when from three to five 
oscillations per second ; tliere are also tremors which, in rapidity, stand 
midway between the two. Tremors may be fine or coarse ; a rapid tremor 
is usually fine in its os(dllations, and is known as a vibratory tremor. 

When a tremor cannot be elicited during simple acts of movement, 
it may be elicited when the hand or leg of the patient is allowed to follow 
the examiner’s finger while it is being moved away from it. 

A tremor, arising from an exaggeration of the tendon reflexes or 
from increased muscle tone, is known as a spastic tremor, when it is 
elicited by the act of movement. Nystagmus is a variety of action or 
intention tremor of the eye muscles. A contraction and undulation 
which rapidly passes from one muscle bundle to another bundle of 
the same muscle, so that the whole muscle appears as if a wave passed 
over it, is a fibrillary trmwr. This form of tremor is seen in definite 
pathological conditions of the nervous system, such as amyotrophic 
lateral sclerosis; it is aggravated by exposure to cold and during ex- 
citement, and may be seen in delicate and nervous individuals after 
cold, exposure of the skin, and physical overstrain, without the pres- 
ence of organic nervous disease. ' 


Transient quivering of a muscle affecting a few muscle bundles of 
one muscle without producing movement is called myokymia — popu- 
larly known as live flesh,” and is seen in anemic, weak, neurasthenic 
individuals. It is comnionly seen in the orbicularis oculi, in the deltoid, 
weeps of the arm ami in the glutei and quadriceps muscles of the leg. 
Myokymia is not associated with muscular atrophies, or with electrical 
ch^ges, ami is not affected by rest or voluntary exertion. It is of no 
serious signifieanee. 


Rhythmical variations, in the amplitude of tremors, have been oh- 
^rved with a certain regularity in each “tremor” movement, and such 
tremoTO have been di^signatod as allorkythmic tremors. W. Salomon- 
tremors constantly in Basedow’s disease, in poison 
mg with lead and mercury, paralysis agitans, alcoholism and hysteria 
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Th Melons, kowever are very irregular, and have been found by 
fflo I olMW to ^ve little or no relation to the movements of reraif 
tio, and oi^latioiu A regular allorhythmic tremor was fo3 in 
pa, lysis aiptans by Pollock,’ and he ascribes the rcspiratorv movements 
as .esiwnsible for the variation. Most neurologists attribute no dm- 
nos tic importance to the allorhythmic type®«* of tremor 

It is well to bear in mind that healthy people have tremors under 
certain conditions such as excitement, chills, violent physical exertiwi, 
and during convalescence from severe diseases. Pitres calls these tremors 
physiological tremors. Smoking and drinking to excess may produce, a 
transient or persistent tremor. 

Tremor in children, as an isolated or predominating symptom, except 
in the hereditary forms, such as hereditary nystagmus, is very rare. 
Sironi® found only 3 cases of tremor during twenty-six years among 
the thousands of children at the Rome Children’s I)isj)eusary and 15 
cases in the Naples Clinic. In children suffering from organic nervous 
disease, it is very commonly met with, especially as a symptom of chronic 
meningitis; it is also seen during the period of invasion of the exan- 
themata or other infectious diseases. Sironi cites a case in which the 
tremor in a child was due to the administration of thyroid extract. 

Varieties. — Habitual Tremor. — This form of tremor involves, most 
commonly, the head and hands, less frequently the face and tongue. It 
may be regular or irregular in rhythm. It is usually of slight ampli* 
tilde, disappearing during rest, and intensified during voluntary action 
and mental excitement. Some individuals may be able to inhibit it tem- 
porarily by the exercise of the wdll. There is nothing definitely known 


of its etiology. Young individuals of a neuropathic tendency seem to 
be predisposed to it, and great physical hardships and mental shock, as 
fright or sorrow, are the exciting cause. The disease, as a rule, lasts 
throughout life; it may disappear spontaneously, and reappear tempo- 
rarily after some new mental or physical shock. The treatment consists 
in attention to general hygienic measures, hydrotherapy, and the ad- 
ministration of preparations of arsenic, belladonna and the bromids. 

Familial Tremor or “Essential Tremor.” — T liis is a rare disease 
affecting individuals of neuropathic or psychopathic ancestry ; there is 
usually a family history of chronic alcoholism, epilepsy, syphilis or in- 
sanity. Both sexes seem to be equally affected ; it may be inherited from 
both sexes, several members of the same generation being affected. 

This form of tremor has been observed at birth, but it may^ appear 
at any age ; there are numerous cases in the literature in which it began 
earlier in life in each succeeding generation. Kreiss ® reports a tremor 
which affected several members of the same family in three succcamve 
generations, appearing earlier in life in each succeeding generation. 
The tremor in his cases involved every part of the body; mud 

during rest and became more intense during action. Mitchell baa 
scribed a. hereditary familial tremor affecting mainly the head. The 
most common involvement, in the order of frequency, are the hands, tne 
leg and the muscles of the face and tongue. 
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The tremor is characterised by regular a„ ,ii. 

tude ^m 3 to 9 times per second; it is diminished dnr^wst, m 
sided on the execution of voluntary movements and may be tempon. iiy 
suppressed by the will. In some instances the tremor is not un ike 
that of multiple sclerosis. It is occasionally associated with typical 
choreiform movements, tic and nystagmus. (See Tawg^s cue of hered- 
iteLvy nysta^rnus of head and eyes in the chapter on^ The Myoclonius.) 

The tremor may last throughout life, with periods of remission. 
Total disappearance almost never takes place, and treatment seem.s to 

have little or no influence. . . , 

Sknile Tremor. — Old persons may present a tremor of the head and 
hands. The tremor is one of fine, rapid oscillations, increased by volun- 
tary movement, diminished during rest and ceases entirely during sleep. 
It is distinguished from the tremor of paralysis agitans by the absence 
of rigidity and the absence of muscle weakness. It must also be dif- 
ferentiated from the tremor seen in exhaustion from prolonged and 
debilitating diseases. Senile tremor may be seen in individuals ad- 
vanced in years, who show no signs of arteriosclerosis or organic disease. 

Tremor in Neur.\sthenia. — In this condition the tremor is rapid, 
fine and vibratory in nature; it accompanies active movements and 
may be brought out by mental excitement. It is very similar to the 
tremor seen in healthy individuals after excessive smoking, drinking 
and sexual overindulgence. In addition to this form of general tremor, 
Oppenheira describes in neurasthenia a fibrillary tremor affecting the 
orbicularis palpebrarum, the orbicularis oris, the interossei, and the 
quadriceps femoris on exposure of the leg. This fibrillary tremor also 
has a tendency to appear during mental excitement or under the in- 
fluence of cold, and may be so marked as to resemble myokymia. 

Tremor in Hysteria. — The tremor characteristic of hysteria is one 
of large amplitude and of from 5 to 7 oscillations per second. It is 
intensified by mental excitement and voluntary movement, simulating 
the tremor of disseminated sclerosis in this respect, but differing from 
it in that it lasts longer than the movement which evokes it, or it 
may fail to appear in certain movements. It ma^, be as marked during 
rest as during action ,* it is very indefinite and inconstant — polymorphous 
in type. It may appear in paroxysms, may be continuous, may be very 
slight or so marked as to develop into a clonic spasm. It may involve 
the legs so as to make locomotion impossible — or it may be most severe 
when the patient is on his hack; it may affect any or all extremities 
or the entire body. Suggestion and hypnotism may diminish it or stop it. 

Tremor in Shell-shock. — One of the commonly encountered symp- 
toms 111 the neuroses which were observed during the last war, were 
the so-called shell-shock’^ tremors. These tremors are coarse and ir- 
w^lar in rhythm, and may involve a part of the body or the entiie 
body Sometimes they are not unlike those of paralysis agitans j ocea- 
siona ly fine tremors, as ^en in Basedow’s disease, or intention tremors, 
sellar to those in multiple sclerosis, may be seen. The slightest i - 
citement tends to aggravate them; they are continuous during the vr 
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trri.or remains unchanged it may be considered functional^ 

To«o AND Infectious TRSMOKS.-Toxie and infectii conditions 

give rise to various form of tremor. The most commonly observ^ S 
trniiors are those due to the ^ccssive use of tobacco, coffee and 
tea. These tremors are usually flue and very rapid in chwacter; tW 
are exaggerated by exercise and mitigated by taking food. Those ad- 
dicted to opium and morphin show a general tremor of the entire body 
PspcciaUy when deprived of their usual daily allowance of their habit- 
forming drug. Oppenheim once saw a tremor and lateropulsion in a 
gouty patient after colcliicum poisoning, and made the diagnosis of 
paralysis agitans, but the symptoms promptly disappeared after the 
amount of colchicum was reduced. 


Tremors due to Chronic Metauuic Poisonino.— C hronic poisoning 
with metals such as bismuth, copper, arsenic, manganese, leatl and mer- 
cury also give rise to tremor. 

The tremor of mercury poisoning precedes the buccal symptoms 
and palsy, and involves the muscles of the face and extremities j it is 
usually constant, from 5 to 6 oscillations per second, coarse in nature, 
best elicited during movement, and increased during attempts at sup- 
pression; it is widespread and associated with great muscular weak- 
ness, general prostration, tremulous \>oiee and mental deterioration. Ac- 
cording to Noel Gueneau de Mussy,^ there are two distinct varieties 


of mercurial tremors. In one they simulate the shaking of paralysis 
agitans; in the other they are violent and occur independently of the 
will of the patient, and may be seen even when tlic patient is lying 
quietly in bed. On one occasion the author observed a man of thirty- 
seven, a mercurial thermometer filler in the service of Doctor Hachs in 
the neurological wards of Mount Sinai Hospital, whose chief complaint 
on admission was general tremor and prostration. The tremor had 
features both of multiple sclerosis and paresis ; there were no signs clin- 
ically or biologically of either of these conditions. Treatment insti- 
tuted for mercurial elimination was followed by a decided improve- 
ment in the tremor and the patient’s general condition. 

Alcoholic Tremor. — This form of tremor is more intense and coarser 
than any of the tremors observed in the neuroses. It is best seen^ in 
the extended fingers, lips and tongue; it is most marked in the morning 
before the patient has had his breakfast, and is diminished or may even 
entirely disappear after the administration of alcohol. 

Quinquaud has described a sign which he considers pathognomonic 
of chronic alcoholism. When the examiner prcs.se8 the palm of hw 
own hand, which is held in a vertical position at right angles to the 
patient’s fingers, which are fully extended at the interphalangeal jointe, 
and widely spread apart, nothing in particular will be noticed for the 
first two or three seconds, but after this, the examiner will feel • 
slight quivering, jerking or crepitation, as if the phalanges of ea<m 
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iinser were knocking one against the other, exi:m- 

incr’s nalm The same plienomenon may be eliei^ in dut to 

Xr cLditions. and it is doubtful whether it can be bomi^ ^tl,og. 
Iconic of alcoholism. Alcoholic tremor 19 ve^ niMkod during an 
attack of delirium tremens, and persists long after tne mental symp. 

toms of the condition have disappeared. x ai , 

Tkemou op Basedow’s Disease (Hyperthyroioisin).— Althou<jh 
tremor does not always persist throughout the course of hyperthy. 
roidiam, it is, nevertheless, such a constant symptom as to be considered 
pathogiiomoiiic. It is a fine, regular, rapid and vibratory tremor, oscil- 
lating from 8 to 10 times per second (8 to 9, according to KoUaritz). 
It is most striking in the fingers and hands on extension, but 'may be 
seen and felt in the head, shoulders, trunk and feet ; rarely is it limited 
to the trunk or extremities without involving the rest of the body. Irri- 
tation of any kind, cold, physical or mental excitement, aggravate the 
tremor, and although it is diminished during rest, it may in some cases 
be perceptible even then. 

Tremulous respiration, in which the tremor is synchronous with that 
of the outstretched hands, is, according to Purves Stewart, one of the 
most constant signs of Basedow disease. 

The close relationship, which exists between the functions of the 
thyroid gland and the adrenals, has been utilized by Goetsch in the 
elaboration of a skin reaction known as the ** skin reaction of Goetsch'* 
which is diagnostic of hyperthyroidism. The reaction is obtained in 
the following manner : eight minims of a 1 : 1000 solution of epinephrin, 
diluted with an equal amount of clear sterile water, is injected hypo- 
dermatically into the patient's arm. Immediately an area of blanching 
appears around the injection, and about the margin of this area, usually, 
a red areola is visible, gradually shading off into the surrounding tissue. 
In about one-half hour the center of the white area becomes bluish- 
gray to lavender, and after about one and a half hours or two hours 
the red areola becomes bluish or lavender color, while that in the center 
disappears. The lavender areola remains for about four hours from the 


time of the injection, and is the most characteristic ,^art of the reaction. 
Accompanying the local reaction, there is an exaggeration of the tremor 
and the nervous symptoms in general. 

A general fine tremor is often seen in woman during the menopause 
which is usually ascribed to hysteria or neurasthenia, but which will 
be found on careful obseivation to be due to thyroid dysfunction. 

T^mor in Paresis. — Tremor is a common and early symptom in 
paresis. It may be confined to some particular muscles or to one side 
of the body, or it may involve the entire body. It is most commonly 
seen in the lips and tongue; it is readily brought out by B aking the 
patient to speak or to show his teeth, or to protrude the tongue. The 
latter movtunent is carried out in a very characteristic manner, "^The 
tongue IS thrust out, showing a very fine and rapid tremor Cdming in 
wav^ along the muscles of the tongue, the mouth remaining widAop^n* 
or the tongue is repeatedly put out and drawn back. 
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The tremor of the fingers is al®> very common, bat .not as charae^ 
^eri^tic as that of the lips and tongue. It is fine and irregular, and may 
l,e slow or rapid ; is intensified by physical or mental excitement> accom^ 
panics movement, and may persist during rest. The tremor in the ex- 
tremities may be sufficiently severe to be one of the most conspicuous 
symptoms of the disease. Tremor in paresis may occasionally be com- 
plicated by the association with choreiform and myoclonic movements. 

Tremob m Infectious Diseases. — ^Tremor may be met with in the 
course of infectious diseases. Cases of poliomyelitis have been described 
in which tremor of the affected limb preceded the paralysis. Clement 
(cited by Oppenheim) saw a tremor, like that of paralysis agitans, with 
recovery in the course of typhoid fever. De Brun® notes a tremor 
in every case of secondary malaria. The tremor, at times, is so intense 
that it interferes with work, writing, etc.; at other times it may be very 
sliglit. In two of his cases, the tremor was exaggerated by an impend- 
ing malarial paroxysm. He believes that in some casi's the tremor is 
toxic in nature, and in others that some organic lesion of the brain is 


responsible for it. , , . .1 

Various disorders of motility have been observed during the recent 
cmdemie of “lethargic encephalitis.” These may appear as tremors or 
hritchings, or both. In some cases they occur in the prodromal peri^ 
and persist throughont the entire disease; in othe^ they “PJ’®*'' 
its course. In either case they may remain m evidence months after all 
other symptoms have disappeared. . 

They may be localized in any part of the body, or may ^ 

entire body The tremor may be fine or eoar.se, regular or irregula , 

« tolM ctor,il.n. 

were observed either alone or in ®°™'?“T“Vthat oHrutte^^ 
cases the severity of the aflr an attack 

of letharlireLephS, showed “hT^JS^Te mrvmcntJ^ 
of the head, neck and ^oth upper extremit.^ 

lent and jerky, and typical ^ ^ ^jtack of enccphalitia- 

35, at this writing— ten months aft ^ p,ttremitie8. Neither case 
shows evidences of dystonia in both lowj extrem 

shows any other signs of the preexis mg „ .j tremors, like those 

Teemor in Organic i„ po,<fc«»n>iep»c motor irritor 

seen in paralysis “j" involves the lenticular nucieui, so that 

tions, especially when the * . cerebral pwiuncle and tegmentum, 

pressure is exerted on the region ® cortical irritation which passes 

Holmes ascribes this tremor as due also give rise 

along the cerebellorubrospinai tra . legions the tremors 

to tremors resembling multiple • ^,.emor has been observ^ 

are fr^uently associated with at^ - ^ confined to the 

111 some cases of frontal lohe j ^ and is best elicited when the 

upper limb bn the same side as the lesion, 
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limb is held horiaintally forward. Affections of the oi its 

peduncfo* also give rise to coarse tremors asswiated with athada, iiys- 
metria (idea of distance), asynergia (incoBrdination), adiadokoein. sis 
(failure to alternately extend and flex joints quickly and repeatedly, 
partienlarly supination and pronation) and atonia (absence of muscle 
tone). 

Chkonic Progressive Cerebellar Tremor (Hunt).®— From an aualy. 
m of three cases, Hunt concludes that there exists a chronic, progressive 
forni of cerebellar treriior, the most striking characteristic symptom of 
which is a generalized volitional tremor which begins locally and gradu- 
ally progresses. In its advanced stage, the disorder of motility is com- 
parable in severity and violence with that of Huntington *s chorea or 
generalized athetosis. There is, however, this difference, that in a posi- 
tion of rest and muscular relaxation the tremor movements cease. An 
analysis of the motor disorder shows a marked disturbance of the ability 
properly to control and regulate coordinated movements, as evidenced 
by the presence of hypermetria, dysmetria, adiadokocincsis, dyssynergia, 
hypotonia, aiul intermittent asthenia. All of these symptoms, including 
the volitional tremor, coincide with the classical symptomatology, which 
results from a loss of cerebellar control over voluntary movements. This 
disorder is, therefore, regarded as of cerebellar origin. The local onset, 
gradual progression, and chronic course indicate a progressive degenera- 
tion of certain special structures of the cerebellar mechanism presiding 
over the control and regulation of muscle movements. Other symp- 
toms of cerebellar disease, such as disturbances of equilibrium, objective 
vertigo, nystagmus, cerebellar fits and seizures are absent. For this 
chronic, jirogrossive disorder of the cerebellar mechanism, the name 
‘‘dyssynergia cerebellaris progressiva” is suggested, as best indicating 
the essential clement in the motor disturbance, dyssynergia, its progres- 
sive tendency and relation to the cerebellum. 

Such eas(‘s have probably been variously classified as hereditary or 
essential tremor, multiple sclerosis, hysterical tremor, traumatic neurosis, 
and atypical paralysis agitans. 
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STDESHAM’S CHOHEA 4ll 

THE CHOKEA8 


SynoiiynM^—Iiifectious chorea, Sydenham’s chorea, Sydenham’s dis- 
ease, St. Vitus’ dance, Chorea of childhood, Chorea minor. Danse de St 
Guy, Danse de St. With, Myotyrbie (Dartigues), Periodical jactitation 
(R. Watt), Choree, Veitstanz, Veitsdarids, Vit-Tanez, Plasawiey scelo- 
tirbe, Corea, Folie musculaire (Bouillaud), Insanity of the muscles 
(Maudsley), Chorea Saneti Viti. 

Introduction 


The word chorea,” derived from the Greek (xopfla— dance), 
is suggestive of many different conditions which are all characterized by 
muscular movements, twitchings or spasms. The conditions in which such 
movements are the predominating symptom form a heterogeneous group, 
the component members of which must be clearly differentiated from each 
other This group includes the infectious or Sydenham’s chorea, with 
its various clinical types, the degenerative choreas (the Huntington 
group), the senile choreas, the choreas due to organic brain disease, the 
choreas due to the various forms of chronic poisoning, etc. 

The most common affection belonging to this large group is 
or Sydenham ’s chorea. In the discussion of this particular 
outstanding features of the other members of the group will be dui- 
cussed, and the differences between them pointed out. 


Sydenham’s Chorea 


discharges and other foeal infectious, p. \V hoopin' -cough, in- 
Ph^ical findings, p. 483-Ps.ve>‘'« P' ^ ■ 


.J.,.-, r- "‘'^,CnT“'4mmnar» of 'etiology, pathology and 

r.fli<5SS"7’506-H“‘ — 

p. 5^. 

chiefly in children, due to some ^ . jy^egular involuntary con- 

01 . the central nervous sy®*®® ^ P.^ DurpLlaaf movements, and asao- 
tractions of the muscles, resulting P . , y.. . 

ci.ited with muscle weakne^ j of 22 years, saw 531 cases 

Frsqns«K?y.— S4e, in a aDproximate percentage of 0.8 

or chorea; this number representing an approximaw i 
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per cent of all his cases. Rufz found, among 32,»76 ajek 4i^)*en, 1 39 
cases, about 0.5 per cent. Abt and Levinson found, among 10,150 4ek 
children, 226 cases of chorea. Wicke observed the disease only in u.lg 
per cent, of his cases. So many cases of mild chorea are discovered ticci- 
dentally, that statistics as to frequency have little or no v^ue. There is 
' no doubt, however, that chorea is a common disease of childhood. 

Stiology Predisposing Causes,— Seasonal Influences . — ^Weir Mitch- 

ell, Sinkler, Sachs, and Starr found most of their cases to have begrun 
during the spring. Gowers in his original cases found 33 per cent, 
occurred in the first three months of the year ; 25 per cent, in the second 
three months; 20 per cent, in the third and 22 per cent, in the fourth. 
The greatest number of Abt and Levinson’s cases occurred in January, 
the next highest in December, and the lowest in October. In the writer’s 
experience most eases have occurred in the early spring months. Accord- 
ing to McCarthy, of Philadelphia, the fact that most of the cases occur 
in the spring is most probably due to the poor general tone of the chil- 
dren after they have been confined indoors, and have been much occu- 
pied with their school work during the winter months. 

Morris J. Lewis, ^ of Philadelphia, undertook a most elaborate inquiry, 
for a period of ten years, with a view of ascertaining whether there is 
any relation between temperature, humidity or barometric variations 
and the occurrence of chorea, but he could find none. He found that 
there is a slight correspondence with the average number of cloudy days, 
and also with the actual number of rainy days, and a still closer con- 
nection with the number of storm centers passing over Philadelphia; and 
that the wider the range of country included in these observations, the 
closer the correspondence, till an area of a radius of 400 miles was 
reached, and then the correspondence between the storm curve and the 
dborea became still closer. Comparing the average number of attacks 
per month of chorea and rheumatism, the curious fact was ascertained 
that the variations in the occurrence of rheumatism corresponded with 
those of chorea, but were uniformly a month later. 

Sex , — The proportion of males to females is about 1 : 3. Starr found 
in 466 cases, 136 males and 330 females. The British Chorea Committee 
found in 436 cases 114 males and 322 females. Sinkler has collected 
328 cases, of which 232 were females and 96 males. Go'Wers, who has 
combined the statistics of several other authors with his own, found 
that of 1000 cases, only' 365 were boys. Sachs, in a successive series of 
70 cases, seen within a year and a half, found 21 males and 49 females. 
In pier’s cases, the proportion was 1 male to 2 females. Abt and Levin- 
son s cases were in the same proportion. In the last 30 successive cases 
S^n by the writer, 11 were males and 19 females. According to Gowers 
the preponderance of girls is least in childhood, and increases after 
puberty; between 20 and 30 it is practically confined to females. This 

not apply to the rare cases occurring during the second half of li»>, 
i^hen they occur in equal numbers in both sexes. 

congenital Chorea in two sisters. Bnth Ma' 0 
^ refer to a case of congenital chorea, due to n of t' e 
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mother during pregnancy. Richter, Pox, Heller and others also report 
(oiigenital cases. Haven has seen 2 congenital cases among 195 cases 
of the disease. Simon has met the disease in children a few days old. 
Sachs claims to have seen several eases in children less than one year 
old; the youngest case of Wieke was 2 years old. and of Holt 4 years. 
Sinkler saw 2 cases in persons over 80 years. In Haven *s * cases, 11 were 
under 6 years of age; 92 between 6 and 11; 58 between 11 and 15; 22 
between 15 and 21, and 10 between 21 and GO. Gowei*s’ .statistics as to 
ages agree in the main with those of the British (’horea (^omnuttee, 
which are: 34 per cent, between 5 and 10 years; 43 per cent, between 
10 and 15; 16 per cent, between 15 and 20; and 7 per cent, between 
20 and 60. In Osier’s 535 eases, 33 oceurred in the first hemidccade; 
228 in the second ; 212 in the third, and 62 in the fonrtli. Aht and Levin- 
son had the greatest number of patients between the ages of 5 and 14, 
with the highest percentage between 7 and 12. 

It s6ems that the greatest number of eases occur between the ages 
of 7 and 13, the period of most active growth, when the grt^atest de- 
mands are made on the nervous system, and when metabolism is most 
active. It is doubtful whether the eases of chorea reported as first at- 
tacks (except in pregnancy) after the age of 20 are genuine Sydenham s 
chorea; in all probability those oeenrring after 40 are due to organic 


Racial and Climatic Influences.— Climnie seems to have little influ- 
ence on the disease. According to Axeiifcld, on the authority of Ruf* 
de Lavison, the disease is unknown in Martinique, 

hot climates. It is comparatively infrequent in our Southern sUtes. 
\¥eir Mitchell of Philadelphia, Allen McLane Hamilton, of New York, 

...1,. .11 boy., 

iEiH^3s?thdr ::ri:urdrserriom‘a 

prolific source of the direct heredity play* 

Hereditary Influences.— -A.eMn g ^ 

no part in the causation of the Orthopedic Hospital and 

hundreds of patients with “^orea i„ the last thirty years, 

Infirmary for Nervous Disca. . disease in cither parent. The 

gave a history of the ,o him of 7 cases occurring in 

same author reports an msta exception to the general opinion aa 
one family, in 3 ’ ,,^ehs He considers heredity to be a 

to heredity, given m ^ than in chorea. He believes 

greater factor in tics and. habit p children are more prone 

»h* reason for the common opinion that nen< us 
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to chorea than others is the fact that all choreic children are nervous 
fretful. rM?evish and emotionally unstable, and the physician is inclim i 
to look upon this emotional instability as temperament, while in reality 
it is a symptom of (•lH>rea which (tiiiekly passes off during convalescence'. 

The littnature is teeming with reports of cases similar to Burr’s ex^ 
perienec‘. The autlior has seen Sydenham’s chorea occur at different 
periods, in three brothers, all of whom are subject to tonsillitis, and 
whose mol her as a ehild had cliorca and repeated attacks of tonsillitis 
and rheumatism. In the consideration of hereditary influences, the re- 
lation of chorea to rlH'umaiism on the one hand, and to other nervous 
disf'aHcs on the other, must be borne in mind. An analysis of the 
eases seems to show that direct heredity in chorea is very rare, but that 
individuals whose ancestors have been afflicted with alcoholism, lues, 
saturnism, epilepsy, hysteria, tics, insanity or other nervous diseases (i.e., 
those witli a tendency to neuropathy or psychopathy), are more pre- 
l»sposed to the disease tliaii others. 

Social ia/hifncfs.—Poor children, especially those living in over- 
crowded, ill-ventilated tenements, and tho.se who are poorly nourished, 
seem to Ih* most siist'cptihle. Height and ambitious schoolchildren seem 
to he more frtMpiently affected than those mentally retarded. 

Imitation . — The disease i.s frecpiently brought on by ^^imiiation/^ It 
is doubtful whether the epidemics of chorea observed in boarding-schools 
<*an be considered genuine chorea; the muscular twitchings seen in these 
patients ar(‘ most jirohably hysterieal in nature. The writer has now 
under his ohsi'rvation two biothers, one a boy of five and one of seven 
years, both of whom st‘(*m to have true chorea. The disease began in 
the younger hoy after an attack of tonsillitis, and four weeks later the 
older boy, without any apj)arent eause, developed typical chorea. There 
is a ileeidcdly lUMiropathie taint in the family, and at the beginning of 
the twitehings in the older boy, w^e were inclined to attribute the move- 
ments to “ iinitatioii,” but the subsequent course of the disease leaves 
no room lor tlouht as to the <‘xaet nature of the condition. 

Toxic Aifcnts . — The grave cerebral types of lead poisoning are some- 
times neeompanii‘d by elioreiform movements of the limbs. Rubino re- 
ports a ease oi ehroiiic chorea of 5 years’ duration, in which chronic 
lead poisoning was the etiological factor; the choreiform movements were 
generalized, and persisttxl during sleep. The patient had also a typical 
inttmtum tremor. 


^ C hronic re u rail poisoning may be accompanied by an ataxia, a con- 
tinuous shaking ni llic imseles of the face and extremities, with occa- 
Mioiial ankle elonns. 'riu* movements interfere with locomotion, speech 
and mastieatuni. ( ontmued exposure produces amnesia, sleeplessness 
and exhaustion and may terminate fatally. A peculiar brownish hue 
of the entire boily, wnli a dry skin, generally accompanies the con- 
dition, which may frn,. , ,s<. to tremors, typical choreiform movements, 
and muscle weakness. ,l,„s s.miilafing chorea very closely. 

give rise to ctoical pictures 

which, m a general wa\ simulate chorea. 
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' he «c^ve use of tobacco has been observed in younir adulU to 

,rab:'.ed, but they may be confined to the muscles of the face onlv they 
ar<> assisted with vague paresthesias of the skin, cardiai- palpitation. 
throDbmg in the head, and gastric disturbances, ami marked nausea, 
ffhuh is also a prominent feature. The slightest exertion brings on 
an attack of nausea very similar to the iiausca of seasiekiuMW. Allen 
McLane Hamilton claims to have seen many cjises of this disorder, and 
has found the feces often redolent of decomposed nicotin. The author 
has never seen a case of chorea, the oriprin of wliich could be traced to 
tobacco. An interesting case is reported by Itubino of a girl of seven- 
teen employed in a tobacco factory, and who developed clioreiform move- 
ments, which she was at times able to control ; in addition to these chorei- 
form movements she also had a tremor which was not, however, of the 
intention type. Because the chorea made its aj)])earaiice after the girl^s 
menses had been arrested, Rubino asrribes the disease partly as due 
(0 the upset of the balance’’ in the glands of internal secretion. 

Symptoms similar to ordinary chorea have been iiotiecd during in- 
toxication with hyoscin. In this condition, the choreiform movements 
are constantly associated with mild delusions. This symptom-complex 
is described in books as ^^hyoscin chorea/* Poisoning w ith other drugs 
belonging to the vegetable group also gives rise occasionally to choreiform 
movements; but the symptoms are transitory and disappear promptly 
on the withdrawal of the drug. They can hardly be considered mani- 
festations of chorea as described in this chapter. 

Emotional Disturbances. — Fright, emotional excitement and general 
mental distress seem to play an important role as predisposing causes 
in the disease. All writers agree that if fright is to he considered a 
predisposing cause, the interval between the fright and the onset of 
the chorea must not exceed one week; the average interval is from 3 to 
5 days. Most frequently, the chorea inirneiliHtcly follows the fright 
Gowers cites the case of a boy in whom the movements l)egau soon after 
a pistol had been unexpectedly discharged close to his ear; he also 
reports a case where a boy fell from an afq)le tree, after w'hich he 
immediately began to shake, the tremor of friglit assuming later a choreic 
character, and persisted as chorea. In children wiio have had chorea 
trivial occurrences, such as a severe thunderstorm or a severe scolding, 
may be sufficient to bring on a recurrence of the disease, Ov^s^udy 
has undoubtedly much to do with the devtdopment of chorea, but the 
importance of masturhaiion as a cause has been oyerestimuted. 

Trawmfl.— Chorea may occasionally be traumatic in origin, but it is 
then dependent upon some grave cerebral affection or 
tion. When it follows trauma without such an organic disturbance, it le 
most probably due to the coincident emotion. . 

Befiex Irritation.— Beflex irritation is believed to play 
part ta the causation of the disease. Errors of 
tensive ^tTet-^e often said to be responsible for an atteA 
elorea; WtheS cases there is frequently a previous history of broken 
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gleep^ night terrors, enuresis and somnambulism, Ipepoi s ^ 

case of chorea which was suddenly cured after the expulsima of right 
Ascuri lutnbrico'ides, Hanfield- Jones and Hamilton report similar oases. 

Ocuhr defcHs, even low degrees of hypermetropic astigmatism, liave 
been ascribed as causal agents of chorea. Stevens claimed that with 
the eornM'tion of the (urors of refraction the choreiform movetiicjits 
had disappean^d, hut the New York Neurological Society after an im* 
partial investigation of Stevens’s claims came to the conclusion that 
the facts did not warrant their adoption. 

Local spasms of the muscles of the face, the habit chorea of Mitchell, 
have been pointed out by Jacobi to be associated with enlarged tonsils 
and a<len()id vegetations in the nasopharynx. These so-called habit (*ho. 
reas, how(‘ver, are not, properly speaking, ‘"choreas”; they are forms 
of facial spasms or tics. 

Reflex irritations from the genito-urhiary tract have, in the absence 
of any other cause, also been considered etiological factors in chorea. 
One of the most striking examples of the genital origin of chorea found 
in the literature is a case reported by I^ossi * in which, as soon as the 
endometritis and retroversion of the uterus were corrected, there was a 
prompt subsidence of the eboreiform movements. 

The fact that most cases of chorea occur at or near puberty, that it 
is more common in females than in males, and the peculiar course of 
the disease in the chorea of pregnancy are, in the opinion of some au- 
thors, arguments in favor of the dysfunction of the glands of internal 
secretion as being an etiological factor in the disease. 

Assdciatke) I)isf:asks. — In 1831, Thomson" described “metastatic 
rheumatic inHammation of the eord and its nerves” as the chief cause 
of chorea. Bright,** in 1838, considered postrheumatic heart disease as 
a link between chorea and rheumatism. Hughes, in 1846, found, out of 
104 cases of chort‘a, that 8!) had either rheumatism or heart disease. 
Roger, in IBOG, atlemi)ted to establish the fact that rheumatism, heart 
disease and chorea arc? parts of the same clinical entity, and he differen* 
tiat(xl between “rheumatism-chorea,” “cardiac ^orea” and “cardiac 
rheumotie chorea,” depending upon which one of these affections mani- 
fested itself. Jacobi, ill 1875, in his essay on “Rheumatism in Chil- 
dren, pointed out the close relationship existing between rheumatisin, 
chorea arid eiKlo<*nr(litis, and that usually rheumatism came first, later 
endocarditis, and la.st chorea. A reverse of this order he considered 
to be an exception and even then he had his doubts, because rheumatism 
in small children is often overlooked and considered to be “growing 
oi)p(>Hed to the views of Roger, Thomson, Hughes 
^d Bnght, because the coincidence of chorea with rheumatism is 

of 1‘heiimatism as a disease, and furthermore choi ea 
affects females more fre<inently than males, while the opposite is true 
of rheumatism. Romherg could see no relation between chorea and rhew- 

ism. underheh helieviHl the pains, so often manifested in chor* a, 
expression of hypersensitiveAess and not of rheumatism, Stein r 
{ saw only 4 cases of articular rheumatism in 25^ Hi rfior* 



. °! rheumatism in 25 per cent, of h« c««. 

Osl«; found m 15.8 per cent, of his cases of chorea definite articular 
,«o:img8, and m 5 per cent, of them rheumatic pains; 2(i per ceLT of 
Starr s oases ^ve a rheumatic history. Heubner deserib,; chorea as 
*n mfectioM disease, regards it as much an evidence of rhcumatiam 
as gumma is of syphilis. Tylden reports in the St. Bartholomew’s Hos- 
pital Reports a rheumatic family and personal hislorv in 72 jier cent of 
his cases. In the 439 cases of the British Chorea Committee, 97 cas«^ 
or about 22 per cent. — gave a history of rhonniatisin. U. 8. Kustia^ 
found among 60 cases that 9 — or 15 per cent. — were rbeuinatie on ad- 
mission, and 19 more gave a history of previous rheumatism in the 
muscles and joints, making a total of 28 cases, of which 40.6 per cent 
could be classed as rheumatic, and 13 cases, or 21.0 per cent., gave a 
history of both rheumatism and chorea. In the writer’s last 30 con- 
secutive cases, 11 gave a rheumatic history. 

Macalister,® in studying the life of the leukocyte, has shown that 
while the toxin in the blood plasma of chorea is toxic to the leukocytes 
of healthy persons, the blood plasma in cases of rlieuuiatism is scarcely 
at all toxic, and that the plasma from chorea eases w’as toxic to the 
leukocytes of rheumatic cases; sonic authors eouclude from this that 
the poisons in the two diseases are dis.similar. In spite of this, a study 
of the statistics of this subject justifies the conclusion that rheumatism 
bears a close relationship to chorea in about 25 per (*eut. of the eases. 

Much speculation has been indulged in as to the nature of these 
relations. Some observers believe that emboli i)ass from tlie heart to 
the brain, and by occluding the small vessels, product? softenings which 
give rise to the choreiform movements. This cannot hold true, because, 


as will be pointed out under the pathology' of tdiorea, t'mboli have only 
been found in a small number of cases, and then again, rheumatism 
may give rise to chorea without producing endocarditis. Others think 
that the infective process may cause thromboses in the small cerebral 
^’essels. Pathological studies do not support this hypothesis. 

With the advances made in recent years in bacteriological research, 
the attempt has been made to ascribe chorea as due to hm icrial tnvoistifn. 

Wassermann described a streptococcus, wdiich he Ixdicvcd to be the 
cause of chorea. When injected into a guinea pig it caused a rise in 
temperature, swollen joints and choreiform inoveuiciits. Dana found a 
coccus in a case of chorea with leptomeningitis of the brain and upper 
part of the spinal cord. Sachs has found a streptococcus in the blood 
of one of his patients with chorea. Meyer, Sander, and ( Tamer- 1 obben 
also found streptococci in chorea. In a severe east? of chorea and endo- 
carciitis, Triboulet found a bacillus. In two cases, Apert femnd Tnbou- 
let’s coccus; Westphal found a staphylococcus in the blood ami brain 
of a patient with severe chorea following articular rheumatism, and 
when introduced into the blood of animals, produced articular 


*“heamatism. , _ 

md Paine cultivated tbe Micrococcus rkcuniaiicus m ^ 
of lirticulwr and they found the same organism in the brain 
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in cases of chorea, associated with rheumatism, Beaton and W. iker 
found the same coccus in several cases of chorea. Cami^ and 0ue; vi^r 
have independently reported the finding of cocci similar to thos of 
Poynton and Paine. Collins, in 1914, reported a case of chorea ( i.red 
by the injetdion of an autogenous vaccine prepared from a coccus ob- 
taineil by lumbar puncture. 

Richards, of New York, found in the blood of two cases of chorea 
the streptococcus viridmis—m organism culturally similar to the given* 
producing streptococcus of Schottinueller, and to that found by Poynton 
and Paine. Both Hastings and Thro corroborated the identity of Rich* 
ards streiitococcus with that of Schottmueller. It may be noted here, 
however, that in these 2 cases the cerebrospinal fluid was cultured and 
no microorganisms were found. 

Dick an<l Rolhstein" isolated a streptococcus from the throat of a 
patient who had been suffering from chorea for 5 years, and injected 
it into a dog, which developed, 12 hours after the injection, typical 
choreiform movements. 

II. W. Frink reports the case of a girl of 15 with chorea, from 
whose tonsils Thro isolated a pure growth of the Streptococcus viridans, 
similar to the Micrococcus rhcumaiicus of Beattie, an autogenous vaccine 
of which cured the girPs chorea. 

Koplik “ cultured the blood in many cases of chorea, but has never 
been able to find any microorganisms. Israel Strauss,^* in 1915, cub 
tured aerobically and rioii-aerobically the blood and spinal fluids of 
seven cases of chorea, but the Streptococcus viridms could not be dem- 
onstrated. He also inoculated monkeys intracranially with the spinal 
fluid of all the cases used. In one case, this had resulted in typical 
chorea for twenty-four hours, which then disappeared and returned for 
shorter periods. The monkey was killed and the brain was found nonnal ; 
the heart muscle w'as examined for Aschoff bodies, which were looked 
upon as pathognomonic of rheumatism, or a disease, like rheumatism, in 
which an organism had not been obtained, but none were found. There 
had lieeji two cases of chorea in which the heart showed Aschoff bodies. 
The individual, from whose spinal fluid the monkey developed chorea, 
died, and tin* autopsy showed encephalitis with hemiplegia. The cortex 
was remo\'<‘d through aspiration, and there had been hemorrhage. The 
material was then inoculated into monkeys but nothing developed from 
it. In the otlu r eases the same procedure was repeated and nothing 
was found. 

J. Donath ‘ * made bacteriological examinations of the blood, cerebro- 
spinal fluid and brain tissue in 7 cases of severe chorea. Two of the 
patients had auumtia as a complication; 2 had chorea gravis which 
terminated fatally, and 2 of the uncomplicated cases' had such severe 
twitehings that the blood had to be taken under narcosis. In 5 of Ihe 
cases he found the S(ap}ndococcu.s alhus, and in 4 of these 5 cases the 
germ was isolated from the blood, and in the other, from the hr;; in 
tissue. ^ the remaining 2 cases the Staphylococcus pyogenic out 
was obtained from the blood and spinal fluid, respectively. In one 
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^^ arci/M lutea was found in the brain tissue, and in another, in the blood* 
111 some of the cases undifferentiated diploeocci were also obtained from 
the blood. This author has no doubt of the infectious nature of the 
disease, but he does not think that these bacteria are the specific cause, 
hut that they predispose feeble and anemic individuals to the disease. 
The clinical fact that tomilUh'Sf ahscesacd teeth, aural discharge, and 
other focal infections have been followed by eliorea whieb was promptly 
t'ured after the removal of these foei is considereil as an arp:uTneut in 


favor of the infectious nature of the disease. In a study of l,iKK) ton- 
sillectomies performed by Crowe, Watkins and Rothbolz, they found that 
the removal of tonsils and adenoids is not a very satisfactory thera- 
peutic or prophylactic measure in chorea; of the cases of Sydenham 
chorea, in which the tonsils and adenoids were removed by them, 8 had 
a recurrence of the chorea. 

Helmholtz^* found, in 138 cases of chorea, 33 per cent, with a his- 
tory of repeated tonsillitis, 21 per cent, of rheuinalism, 20 per cent, of 
endocarditis, 8 per cent, of rheumatism and tonsillitis, 21 per cent, of 
rheumatism and endocarditis, and 54 per eemt. of the entire gnmp 
showed manifestations of one or the other of these dis(‘ases. Looking 
at the problem, from Rosenow’s point of view, llelinhoHz believes that 
the same organism which has a specifle temieney to l()eBb/.c in the 
valves of the heart or in the joints may, under slightly different cir- 
cumstances, localize in the brain coidex and pr.Kli.ee chorea 

Quigley" cultured the tonsils, bM and spinal tiind in -1 <-»»>«« « 
acute, subacute and chronic chorea; 11 patients gave « ^ 

shir Spheroid OTisr The spinaUbiid of all U|e 
cultured with thirteen positive rci^iilts^ Of ^ ^ 

sembling those SalS ^nd Idied. The" results 

were cultured, and 29 culture variable size, occurring m 

showed 10 were em^ei growing in pairs 

long or short chains, 13 were S i rrrow on hUxal agar an pm- 
and short chains, and 6 '"‘^5® reseinbling the organisms from 

point, colorless, non-heniolyt.c ^"'""‘^’'^''-“"'.h^Lteristie.s. 
the blood in their ^ , determine whether any constant 

Kinsella and Swift " *" ass„.dated with acute 

cultural or immunologic tpe o eonclusions are 

rheumatic fever. They «t"d.c.l 

(1) that no type of streptoec««^ relationship between the 

rheumatic fever; (2) \ rheumatism cannot be definitely 

streptococcus and acute a etiologi<*al agent in acute 

proven; (3) ^ 

rheumatic fever, it is through streptococcus rheusnaiicus, 

and hence no on^ member can 
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W. Lintz,” from his researches on rhenmatisni, <K)BcUid^ that 
some cases a microorganism can be isolated from the bloody but thjit 
the reason it cannot be found more frequently is ^cause the bacteria 
tend to localize in the Aschoff nodules, and, except in the very virulent 
forms of the di8(*ase, are rapidly destroyed in the circulation. This 
investigator is not positive as to the exact nature of the organism, but 
he believes it to be similar to a streptococcus, and the reason why some 
animals fail to contratrt the disease after inoculation may be due to 
the lack of susceptibility on the part of the animal, or to the attenuation 
of the microorganism, or to both of these factors. 

Morse and Floyd, from a study of 26 cases of chorea, are also of the 
opinion that a microorganism, or group of microorganisms, may be the 
cause of the disease, and that the source of infection is probably in the 
tonsils or teeth. 

Reinhold rei)orts a case of fatal chorea following sinus thrombosis, 
complicating pregnancy in a girl of 20. Stem collected in the litera- 
ture 26 cases of chorea following sinus thrombosis ; they were all fatal, 
but the results of the pathological examinations do not harmonize. Un- 
less it was the same infection to which the thrombosis was due which 
product*d the chorea, it is difficult to trace the relationship between the 
two conditions. 

Many cases of cerebrospinal syphilis are accompanied by spasmodic 
muscle movements ; these movements, however, are not typical of chorea. 
The older syphilogra pliers described a form of chorea which they called 
“preparalytic chorea,” and which was characterized by muscular spasms 
without the loss of consciousness, occurring before an attack of hemi- 
plegia or paraplegia. When such spasms followed paralysis, they called 
it “postparalytie chorea.” The twitehings were rarely general, and 
were usually confined to one arm and leg, or arm or leg alone, or face, 
arm and leg. These were probably choreiform movements due to irrita- 
tive luetic lesions in the corresponding anatomical localizations, and were 
not what we would to-day call “chorea.” 

In recent years, by the great impetus given through modern biological 
and therapeutic methods to the study and investigation of syphilis, an 
attempt has been made to attach undue importance to syphilis as an 
etiological factor in chorea. Milian, in 1912, Investigated the ante- 
cedents of a number of patients with chorea in various children’s hos- 
pitals. He found in 11 out of 15 choreic children a positive Wasser- 
mann reaction; in 2 otlier children the syphilitic origin of the chorea 
was doubtful, but they presented stigmata commonly attributed to hered- 
iteiy lues. He then announced his belief that he regarded syphilis, 
hereditap^ or acquired, as a most important etiological factor in chorea. 
Inasmuch as he was able to cure these cases very quickly with mercury, 
and because arsenic has been used empirically for years in chorea with 
Ipood results, and is used with so much satisfaction to-day, in the form 
treatment of syphilis, he considered these facts to 
be links m the chain of evidence in the support of his theory. 

Nmmom injections wore raised to Milian ’s claim. Comby « could 
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gnd ' vidwce# df ^phUis in only 7 out of his 39 cases of chorea . 24 
i„ hH seinw gave a positive tuberculin reaction; 6 a history ’of a^ 
jrtualar rheumatism; and 8 had signs of cardiac involvement 

(inillain’a objections were that the spinal fluids in patients with 
plioria show only slight meningeal involvement, there being very little 
if any, lymphocytosis or excess of albumin, llis cases, on autopsy, never 
showed the customary lesions of hereditary lues in the brain or cord. 
The histories of the^ cases of chorea, which he had seen while sujierin- 
tendent of the Salpdtri^re, were always negative as to lues. 

(Juillain had employed salvarsan in the treatment of idiorea by rec- 
turn (not intravenously) in doses of 0.1 gram, acconiing to the method 
recommended by Weill, Mouriquand, Goyet and Morel ; in 7 casea out 
of 10 the results were failures. 

Triboulet found, in 400 choreics, only 4 with signs of hereditary lues. 
Babonneix found, out of 145 choreics, 36 in whom hercHiitary lues might 
be said to exist. Pierre Marie treated 25 patients with this disi*aHe by 
intravenous injections of salvarsan. The injections were administered 
on an average four times a week, the doses varying from 0.2 to 0,3 gram 
and even 0.35 gram. A cure generally followed after the third or fourth 
injection, so that the duration of the disease was reduced to three or 
four weeks. In spite of these favorable results, Marie does not believe 
that chorea can be considered to be of syphilitic origin. 

Nobicourt and Tixier had never been able to discover any signs of 
lues in their cases of chorea. Chauffard is of the opinion that the gooil 
results obtained by the arsenical preparations in these casp.s are not due 
to their effect as specifics for syphilis, but rather as agents of general 
application. 

Germanns Flatau reports a case of chorea of 5 years' duration with 
a history of hereditary lues, convulsions, meningeal symptoms and a 
positive Wassermann reaction, in which the ordinary treatment for 
chorea had no effect, but the administration of salvarsan and mercury 
was followed by a prompt cure. It is doubtful whether this was a case 
of Sydenham’s chorea. Salinger records a case of chorea minor in a 
Efirl of 10, with a history of hereditary lues, in whom after three weeks 
of treatment with salvarsan the choreic movements were entirely ar- 
rested. Szametz reports a case of chorea treated successfully by sal- 
varsan, in a rheumatic boy in whom the chorea followtd an attack of 
rheumatism. 

Koplik*^ found in 11 successive cases of chorea admitted to th6 Mt. 
Sinai Hospital, between the ages of 6 and 13, that 5 had endo^rditis 
on admission, and in 3 there was a definite history of rheumatism or 
rheumatic pains. Of these, 10 cases were examined for ^ 

the. Wassermann reaction; in 8 it was negative, arnl m i ai eel, u 
it was not positive. In none of the cases were there any stigmata of 
hereditary or acquired lues, nor could lues be trace 
thvir fan.% histories. Nevertheless, 9 of tb^e cases ‘njec^ 
*ief»salvarsan in doses ranging from 0.15 to 0.4 ^ 

thus injected, no striking results were observed. The average duration 
von. x— »i. 



^32 DYSKINBSI-® 

of the disease in these 7 cases was 36 days after the last injectif - 
one case a severe nephritis set in, and the patient was ill for -.ome 
weeks after, although, eventually, recovery took place. Koplik eon. ;,Kles 
that “in salvarsan we have no agent of any value above what has hitherto 
been in vogue in the treatment of chorea minor,” nor does he fee: that 
we are warranted in tracing any relationship between Sydenham’s chorea 
and here<litary or acquired syphilis. 

Ilaberman reports the case of a girl 9 years old, with a positive 
Wassermann, and a history ot difficult birth, deafness of four years’ vlura- 
tion, sifaphoid scapula, and a soft systolic murmur at the apex, best heard 
in the reeumbent posture; the parents were both luetic. For the last 
three years the little girl had chorea which did not respond to any form 
of treatment, but was promptly and completely cured by vigorous anti- 
luetic treatment. The same author also reports the ease of a boy whose 
father contracted lues three years before marriage, and whose mother 
aborted three times and remained sterile for four years, when she finally 
gave birth to the patient. The boy developed well physically, but was 
a very poor scholar ; he had great difficulty in concentrating his attention ; 
he was active, but easily frightened; a restless sleeper and a poor eater. 
At the age of 6 he developed chorea which was not amenable to any of 
the ordinary therapeutic measures, but was promptly cured after he was 
subjected to antiluetic treatment. 

At the Montefiore Home and Hospital, the last 14 successive cases ad- 
mitted for chorea were carefully studied from this point of view, and 
in all of them the blood and cerebrospinal fluid showed no evidences of 
lues, nor were there any signs of hereditary or acquired lues. Teeder 
and Jeans found that 48 per cent, of their cases of late, hereditary lues 
had some form of involvement of the central nervous system, and of 
82 patients with such involvement, there were only 2 cases of chorea. 
Morse and Floyd found in their series of 26 cases of chorea that syph- 
ilis played no direct part in the etiology of this disease. 

A critical survey of these statistics seems to show that syphilis might 
be an accidental, hut is not a direct, etiological factor in chorea. A child 
affected with lues might contract chorea just as readily as any other child, 
and that the same holds true whether the lues is acquired or hereditary. 
Nevertheless, when a case of chorea has lasted over three or four months, 
and does not seem to progress favorably under routine treatment, it is 
well to bear in mind that lues might be at the basis of the disease. 

The influence of infrctious fevers on the development of chorea is 
important. Chorea may develop after scarlet fever at periods varying 
from six weeks to six months, after the attack of scarlet has subsided. 
I riestley found 13 cases of chorea following 5,355 cases of scarlet fi ver 
a proportion of 1 in 412. In Carslaw’s 533 cases of scarlet, only 8 
were followed by chorea. In the British Chorea Committee’s report, 
scarlet fever is given as the sole antecedent cause of chorea in 6 per ceiA- 
all the cases. Osier states that scarlet fever with arthritic manifl 
tions may be a direct antecedent of,chorea ; about 25 per cent, of his i* isos 
of chorea gave a previous history of this disease. 
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Sturges (cited by Osier) states that a history of previous wkom>iHo 
c,,gh occurs more frequently in ehoreie than Mother .-hildren 00^', 
Iii(irmary records do not bear out Sturges^ fin<iij»gs. 

Measles as an antecedent to chorea is recorded in the Britisli Chorea 
Cornmittee^s report m 26 per cent, of the cas(‘s, and in 7 per cent it wa» 
the sole antecedent illness. Chorea may follow induenza, tulaTouloaiiL 
tyjihoid, gonorrhea, small-pox, chicken-pox, diphtheria, corebrospinal 
meningitis, pyemia or any infectious disease, espeeially when aeeora- 
panied with hyperpyrexia and severe constitutional disturbanees. The 
severity of the chorea bears no relation to the severitv' of the ante<H*deiit 
infectious disease. It seems doubtful, however, whether any of these 
conditions are to be considered direct etiological factors. 

Kinnicutt, Heineniann and others have pointed out a rf»lationship 
between chorea and certain states of malarial poisoning. In southern 
climates, where the cerebral forms of pernicious malaria, due to the 
cstivo-autumnal parasite, are common, motor symptoms, varying from 
slight muscular twitchings to convulsions or typical chorea, occur fre- 
quently, but these never seem to appear in the first i)aroxysm. It is 
doubtful, however, whether these cases can be considered genuine clmrcas. 

Symptomatology. — Clinical IIistoby. — I n most of the cases the tem- 
perature remains normal throughout the disease*. In severe cases, 
especially those due to or following infections, it may be 100^-102''' P. 
(37.8°-38.9° C.). Uncomplicated fatal cases have been recorded with a 
hyperpyrexia (106®-108® F. [41.1°-42.2° C.]). R. E. Hare has shown 
that monochorea is associated wdth a rise of temperature in the affected 
limb. A difference of 4 or 5 degrees was often found to exist between 
the two sides of the body. Asthenia, loss of weight and exhaustion due 
to insomnia, and inability to take sufficient food are common in the 
severe cases. 

Physical Findings. — Choreic MovemetUs . — The most characteristic 
symptom of the disease is the rapid, coarse^ involuntary, spontaneous, 
irregular and purposeless movements. They are irregular in time as 
well as in character; they cannot be arrested for any lenj^h of time, 
and are increased by attracting the patient’s attention, by exeiterrient and 
by an effort to restrain them, or to carry out any volitional movement; 
they are ordinarily diminished during physical and mental rest and cease 
during natural or induced sleep. ^ 

At the beginning of the disease only occasional twitchings of the face 
or hand are noticeable, but as the disease progresses they become more 
frequent and more marked, and finally continuous. They may become 
so violent that the muscles of the entire body appear as if m constant 
motion. 

Owing to the abruptness, rapidity and irregulanly of ‘he move- 
inents, work requiring exact ^ooniination such as writing 
lilaying the piano or walking, cannot be pertonne ; .. . 

ments of the fingers, such as apposition of the thnmh and index or 
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jjave— in addition to the irrc^lar and uncontrollable choreifoTO mov, , 
Qients — to purposeless associated movements. Foerster has shown thfit 
in chorea the orderly cooperation of the agonists with the antagonists 
during voluntary movement is lost, but that single muscles or muscle 
groups participate in the contraction, e.g., in extension of the finger, 
the extensor communis digitorum acts without the interosseij in clos- 
ing the fist, the wrist is not extended, etc. There is, in other words, a 
typical ataxia. A choreic patient, on account of this ataxia, never 
performs the same movement twice in the same manner. 

Weakness of Muscle Power.— The next most common symptom is 
weakness of muscle power. This weakness may bear no relation to the 
severity of the choreic movements, and it may be considerable in extent 
before the latter are recognized, but there is never anything like a 
complete paralysis. This muscle weakness is called ‘^choreic pseudo- 
paresis,*' and in many cases it overshadows and inhibits the movements. 
Close observation will show that the little patient uses one limb less than 
the other, or perhaps ceases to use it at all. He can still move the limb 
when ordered to do so, hut he does so only for a short time and very 
feebly. The muscles become limp and hypotonic ; the tendon reflexes are 
diminished, and in sotne cases even absent. As the disease advances the 
twitchings become more marked, and the pseudoparesis assumes sec- 
ondary importance as a symptom. West called this condition ‘‘chorea 
mollis/* and Gowers^® “chorea paralytica.** 

While any muscle of the body may , be affected by the choreiform 
movements, they are more noticeable in the extremities and face than 
in the muscles of the trunk. The involvement may from the outset be 
general, but as a rule is confined to one limb, or to one side of the body, 
but becomes generalized as the disease is progressing. In at least half 
the cases both sides of the body are not equally involved. The arms are 
almost always affected earlier and more severely than the legs ; the facial 
muscles are very frequently affected, resulting in peculiar facial con- 
tortions and gi’imacing; the eyes are suddenly closed and opened, the 
mouth pouts, the tongue rolls within the mouth, and is prised between 
the cheeks, so that speech becomes quick and indistinct. The words 
are shot out or jerked out in separate parts, the last syllables being 
entirely cut off, Laryngoseopic examination discloses an irregularity in 
the movements of the vocal cords. Involvement of the diaphragm results 
in irregular and “catchy** respiration, and further interferes with 
speech. According to Glogau,*** the curve taken from thoracic breath- 
ing during speech will show choreic jerks, which cannot be demonstrated 
in other muscles. 

Swift of Boston, from a study of the voice in 20 cases of chorea, 
has found that there is a change of voice which is more frequent in the 
vowels, less so in whisper, whistle, consonants, air-blow and holding of 
breath— the frequency being in the order cited. He found sufftcient 
uniformity and frequency in the appearance, of vocal changes to war- 
rant a classification of changes in pitch and intensity of the voioe,;as one 
of the signs of chorea. The most marked change occutred in 13 ^^ open. 
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prolougM 80xm4 of as in **are.” When the pseudoparesis involves 
iW museles of speech and respiration, the voice may be reduced to a 
whisper, and in severe cases the patient may become temporarily mute. 

The involvement of the tongue md mouth may also extend to the 
pliarynx and seriously interfere with the taking of food. 

Involvement of the muscles of the neck causes frequent movements 
of the head to one side, the eyes moving with the head. The hands are 
alternately flexed and extended, the fingers are spread apart, the arms 
rotated inwards, and the shoulders are drawn up. Slight affection of 
the trunk muscles causes the patient to sway from side to side, when 
sitting or standing, but a more severe involvement results in a total 
iuability to sit or stand. The limbs may be thrown about so violently 
that the patient cannot rest in bed, and frequently sustains severe con- 
tusions all over the body. Tuckwell records a case where spasm of 
the muscles of the jaw was so violent that several teeth were broken. 
Involvement of the legs results in their being thrown about violently, 
now extended; now pressed against each other, then again rotated out- 
ward, or abducted. 

As a result of unequal spasm of the muscles of the eyehalls, tem- 
porary diplopia may be present. The pupils are dilated but react to 
light and accommodation. Von Ziemssen observed on several occasions 
the pupillary reactions to be sluggish, itippus (spontaneous, rapid 
and spasmodic variation in the size of the pupil) has been noticed. 
Ophthalmoscopic examination shows the fundi to be normal. Embolism, 
atrophy of the disk and optic neuritis have been seen during or after 
attacks of chorea, but these .changes are not characteristic of the disease. 
Concentric restriction of the visual fields has also been noted in chorea. 

Electrical Irritability of the Muscles. — Uncomplicated cases of chorea 
do not show any alteration in the electrical irritability of the muscles. 
These retain their size, but in “paralytic’^ cases they are hypotonic. 
Elloy claims to have seen muscular atrophy in the involved muscles. 

Reflexes. — The tendon reflexes are, as a rule, normal; they may, how- 
ever, be increased or diminished. Joffroy has seen cases where they 
were completely abolished, Oddo believes the reflexes are normal in 
mild cases, and diminished or suppressed in severe cases. In the wijiter’s 
experience the reflexes have either been normal or increased, except 
in paralytic cases, when they were diminished, but never absent.;, 

Gordon and Bshner have observed cases in which, when the patient 
is on his back and a short blow is struck over the patellar tendon, the 
response will be like in the ordinary knee-jerk, but instead of ;the leg 
coming down immediately after, it will remain suspended in the air for 
some time and come down gradually, i.e., the knee-jerk has the character 
of a tonic muscular contraction. Oppenheim considers this phenomenon 
to be a coincidence, or that it may possibly be due to a reflex choreic 
contraction of the quadriceps tendon occurring simultaneously with the 
reflex movement. This may also be an explanation of the ^‘wobble knee- 
jerk,” described by Swift of Boston, as characteristic of chorea. 

8phjfipi€rs » — ^Wie sphincters are not involved, except in the terminal 



486 


DYSKINESIA 


Btoff68 of the very severe cases, and in the cases with marked meiii •] 
symptoms, as a result not of paralysis but of mental apathy. Enun-is 
in children, however, is quite common both at the beginning and throu^iM. 

out the disease. mu- 

Sem(Umi.--Chorea is a painless disease. The incessant movements 
cause fatigue but no actual pain. When the disease is due to or com- 
plicated with rhcuiuatisin, there may be pains in the muscles, joints and 
nerves, but then the pains are not limited to the limbs affected with tlio 
choreiform inoveinents. ('horea due to organic brain disease, with 
involvement of the thalamus and lemniscus, is very painful. In ordinary 
chorea the presence of hemianesthesia or paresthesia is usually indicative 
of a complicating hysteria. 

fremor.—K fine, regular tremor involving the tongue, lips and 
fingers may be observed in addition to the choreiform movements. Thi^ 
tremor is intensified after physical and mental excitement, and is prob* 
ably due to the accompanying general debility. 

Convulsions . — Convulsive attacks do not occur in chorea, except aa 
manifestations of an associated hysteria or epilepsy. Gowers states that 
he has found in many cases of epilepsy that the convulsions made theii 
first appearaiK^c after an attack of chorea. 

Heart . — The most common symptoms referable to the heart are those 
due to mitral insufficiemy. The organic nature of the murmur in this 
condition must be differentiated from the usual systolic murmur heard 
over the mitral or pulmonic areas, due to secondary anemia or conditions 
other than endocarditis. The latter is often associated with a venous 
hum ill the jugular vein, and the murmur itself is not transmitted. 
The cardiac dullness, which may extend slightly to the right, may also 
be due to the anemia, and subsequently disappear. The endocarditis 
associated wdtli chorea is usually of a mild nature, and may disappear 
I without leaving any trace. Occasionally a faint systolic murmur may 
heanl at the apex with some beats and not with others, said to be due 
irregular contraction of the papillary muscle. Cases co:pplicated with 
rh^iinatism may sliow a friction rub over the precordiaf area due to a 
comp licat i ng pericarditis. 

Piilsf . — The pulse is usually increased in freqiiency, about 10-15 
beats ),)er inimite, and on account of the irregular breathing the heart’s 
action /may also he irregular. Irregularity, however, is not as marked 
a featuve in chorea as rapidity. The subjects of the disease being usually 
neurotip children, slight emotional disturbance is sufficient to produce 
a r^)ic{, irregular and tumultuous heart action. 

Hloj^od-Pressure . — Owing to the accompanying anemia, there is a 
^ somewhat lower blood-pressure than normal, 
m. Vasomotor disturbances, such as hyperidrosis, dermographia, 
us ing of the face and neck, and general erythema are seen in chil- 
dren' with a tendency to spasmophilia and to ductless gland disturh- 
®*J®es. B issured lips, with herpes labialis due to irritation by the con- 
tnuous smacking of the lips, are perhaps the most common symptoriis 
Preferable to the skin and mucous membranes. Other cutaneons disturb- 
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gnc( ^ when present are probably due to poisoning with arsenie taken for 
ther apeutic purposes. These are characterized by the presence of 
papular or erythematous rashes combined with pigmentation of the 
gkiri. Osier found two cases of herpes zoster in his series at the Phila- 
delpliia Infirmary. The various eruptions of purpura are not uncommon 
in the rheumatic cases. English clinicians have described subcuta-' 
neous fibrous nodules in chorea, but no such eases have been reported 
in this country. Children, with the so-called exudative diathesis, are 
predisposed to chorea, and, inasmuch as such children are also fre- 
quently affected with eczema, the latter has been considered a complica- 
tion or manifestation of the disease. Some writers have even gone so 
far as to claim that a child, suffering from eczema, is most apt to become 
ehoroic when the eruption of eczema has been allowed to strike in.^^ 
It is doubtful whether any of the cutaneous manifestations seen in 
chorea are more than mere coincidences. 

Rheumatism , — Rheumatism is so commonly seen in chorea that some 
writers consider it a symptom of the disease. In our opinion, it is a cause 
and complication of chorea, and is discussed in the sections on etiology 
and complications. 

Psychic States. — Abnormal psychic states play an important role 
in the symptomatology of this disease. The patients are irritable, peevish 
and forgetful ; they are easily frightened, cani^t concentrate theb atten- 
tion, are disobedient, and very fretful. Some of them have night terrors, 
and transitory auditory and visual hallucinations. Psychic symptoms, 
other than irritability, fretfulness and disobedience, are not as common 
and not as marked in children as in adults. All sorts of transitions, 
from the slightest to the most pronounced depressions, and typical manic 
depressive states with hallucinatory delirium, and even acute mania, 
have been met with. In adults the psychic symptoms are not unlike 
those of the infectious or intoxication deliria. The intellect, as a rule, 
does not suffer ; if anything, the patient shows greater mental keenness. 
The mental symptoms are at their maximum at the height of the disease, 
and may persist after recovery. Severe piental symptoms make the 
prognosis much graver, because they may be the direct cause of the 
patient’s death, or the patient may recover from the chorea and remain 
permanently demented; fortunately such severe mental cases are quite 
rare. Cases of chorea have been recorded in which the movements were 
insignificant as compared with the psychic disturbances. 

Laboratory Findings. — Cerebrospinal Fluid . — In ordinary cases the 
cerebrospinal fluid is normal in quantity, clear and sterile, with no 
inciiiase in cells. In severe cases it may be increased in quantity, and 
under high pressure. Morse and Floyd** examined the cerebrospinal 
fluid in 26 children with chorea: 11 boys and 15 girls. In one of the 
cases the disease was fatal, and several of them had a very severe type 
uf the disease; in the remaining cases the course was mild or moderate. 
Lunbar puncture was done 20 times in 19 cases. The fluid was perfectly 
cletir in every instance. In one case there was an apparent increase in 
Prt sure. It was normal in all the others. A fibrin clot was never 
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fonned The number of cells was counted in 10 cases and was r^spee. 
tively: 2, 5, 7, 8, 10, 10, 10, 18, 24^ and 25. They were all mononuclear 
in every case. In a few cases of chorea in which the bacterial origin of 
the disease can be traced to some localized or general infection, bacteria 
may be foiiml on culturing the fluid. 

/l/ood.—In the majority of cases there is a pronounced anemia of 
the chlorotic type, with little change in tjae number of erythrocytes, or 
their shape, hut with a low hemoglobin index. Leopold of Philadelphia 
fouml in 20 cases of chorea an eosinophilia varying trom 4 to 16 per cent. 
F. ir. Leavitt'^” examined the blood in 80 cases, principally to determine 
the frefjuency of eosinophilia and its relation to herpes labialis. All 
were cases of Sydenham’s chorea in the active stage of the disease, 
between the ages of 3 and 30, the average being about 10 years old; 
there were. 53 females and 27 males; 79 were white and one was a full- 
blood(?<l negro boy. He concludes; (1) That herpes labialis is most 
likely due to raeehaiiical irritation by the patient himself, and that 
eosinophilia, when present, is due to the condition of the skin, and is 
not inherent to the disease, chorea, itself. (2) There is a great increase 
in the lymphocyte and a relative decrease in the polymorphonuclear 
leukocyte count. (3) A fairly constant low-grade leukocytosis is present 
in most cases, indicating the infective origin of chorea, rather than the 
theory -of a functional neurosis. (4) That the anemia is of a chlorotic 
type, with little change in the number and character of the erythrocytes, 
but with a low color index. 

Urine , — The urine is abundant in. amount, and when the chorea is 
due to rheumatism, large amounts of urates, uric acid and phosphates 
are in evidence. During the height of the disease the specific gravity 
may be as high as 1.030 or even 1.035. Changes in the urea nitrogen 
output, albumin and casts, in the absence of cardiorenal complications, 
are very rare. Temporary glycosuria has been observed. Garrod found 
urohematoporpbyrin in 14 out of 20 eases of chorea, and Herter found 
the same product, not only in chorea, but also in rhei^piatism. Choreic 
children freqiiently pass a turbid urine with a copious white precii)itate 
of calcium carbonate and phosphates ; the total elimination as a rule is 
not increased, because the usual proportion in the stools is lower, to 
balance the increase in the urine. These findings are not characteristic 
of chorea. Kleinschmidt and others have found similar contents in the 
urine in children with hysteria, epilepsy and general neuropathy. 
vinciali found in a girl of 14 with chorea, that she retained only 0.918 
gram of ealcium instead of over 30 grams, and that nearly 4 grams were 
eliminated in the urine and feces. 

Duration. The average duration of the disease is from six weeks to 
six months, but it may last only three weeks or longer than six mouths. 
The average duration of the cases collected by the British Chorea ('oni- 
mxttee was about ten weeks. All of the cases seen at the Montefiore Horae 
^d Hospital, which is an institution ’for the treatment of chronic 
diseases only, have been of no less than three months' durafSinn, a ’^ood 
many six months’, and a considerable number more than year; two 
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easrs had the disease for more than two years without interruption, 
prior to admission. There are cases recorded (Mildner®^ and Mac- 
don j^all in which the disease began in youth and lasted till death, 
which occurred in one case at the age of 66 and in another at 50. 

As a rule, the severer the disease the longer is its duration. The 
age and sex of the patient, the condition of the heart or the other com- 
pli('ations do not seem to bear any relationship to the duration of the 
dis(;ase. Slight choreiform movements, the so-called “residual chorea” 
(Guthrie), may persist for months. 

Recurrences. — Recurrences in chorea are so common that they are 
considered a characteristic feature of the disease. More than one-third 
of Gowers’ cases had recurrences. In Bing’s cases more than 25 per cent, 
had recurrences. Although Gowers reports cases in which recurrences 
took place at the same season in several successive years, the prevailing 
opinion seems to be that seasonal recurrence of the disease is not com- 
mon. Two or more recurrences are quite common. Sachs and Peterson 
found that, out of 70 cases, 18 had a second attack, 11 had a third, 4 
had a fourth, 1 had a fifth, and 1 had a sixth attack. 

Females are more liable to recurrences than males. The disease 
seldom recurs between the ages of 18 and 30, except in pregnancy. After 
the disease has once ceased, the slightest cause, such as fright, over- 
strain, change of climate or season, or an acute illness, may bring on 
a recurrence. Contrary to what would be expected, preceding rheu- 
matic fever seems to have no influence on the occurrence of a relapse. 
Gowers found in his cases a history of rheumatic fever in precisely the 
same proportion of the recurring cases as in the whole series. Organic 
disease of the heart and pericarditis occur more commonly during a 
recurrence than during a first attack. 

The intervals between the relapses, except in pregnancy, vary from 
a few weeks to one or two years ; in chorea complicating pregnancy, there 
may be an interval of ten years from the last attack to the recurrence. 
The intervals between subsequent attacks (recurrences) present great 
variations ; they may vary in the same patient, and there is no uniformity 
as to the time of the year in which a relapse may occur, as compared 
with the previous attacks. 

A relapse may imitate the first attack, as regards its origin and 
distribution, but there is no definite rule about this, as there is none 
about the severity of the relapse as compared with the severity of any 
of the previous attacks. 

Diagnosis. — The disease is easily recognized by the peculiar move- 
nionts which can be elicited in the mildest case by making the patient 
hold both hands above his head; after a few seconds, especially when 
his attention is distracted, rapid, irregular twitchings appear in the 
fiJigers of one or both hands. Another good method of bringing out 
the movements — particularly in the mild, unilateral cases — is to let 
die patient grasp the examiner’s hands; the difference between the 
tmiform muscular contractions of the healthy side and the unsteadiness 

the grasp on the affected side will then be readily noticed. In the 
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cases in which the legs are more involved than the arms, the station rmcl 
gait jnay simulate paraparesis, but the twitchings will be sufficieinly 
evident to sIkjw the exact nature of the trouble. 

Differential Diagnosis.— Chorear-^UnilateraZ Multiple 
iSc/cros/.v.— In paralytic chorea, when loss of muscle power is a predomi. 
nating feature, diagnostic diflieulties may arise. Such cases may be mis. 
taken for genuine paralyses. In “paralytic chorea the weakness is, 
in most cases, confintHl to one arm; it does not involve the face or 
leg, and on careful examination choreic movements will be observed; 
these, with th(‘ history of the gradual loss of the use of the affected 
extremity, will elcar up the diagnosis. Grinker, of Chicago, showed 
a ease b(‘fore th(i Chicago Neurological Society on October 21, 1909, 
which he had seen three years before that, and had made the diagnosis 
of paralytic chorea; at that time the patient began to show clumsiness 
on one side of the body, and later, irregular choreiform movements began 
to make their appearance on the same side; there were no other signs. 
As time went on the patient developed a scanning speech with all the 
other classical signs of a unilateral multiple sclerosis. 

Tic , — In distinguishing chorea from tic it must be borne in mind 
that in tic the movements are rapid, coordinate and purposive; they 
may be tonic or clonic, with comparatively long periods of rest between 
the movements. Tic is usually confined to certain definite parts of the 
body, most commonly the face and shoulders, rarely to the trunk or 
legs. A clioreic does not repeat the same movement as regularly and 
as systematically as a tiqueur. No matter how violent a tic may he, 
it never interferes with voluntary movement. Tiqueurs are usually 
psychically abnormal. 

Spasm . — Chorea is differentiated from spasm by the fact that in 
the latter the movements are very brusque and involve muscles corre- 
sponding to the anatomic distribution of a certain nerve. They are 
usually due to some reflex irritation along the reflex arc in that dis- 
tribution. Examples of such spasms are blepharospasm, facial spasm, 
torticollis, etc, A spasm may begin in a single musete and spread to 
neighboring muscles. In spasm, the muscles may become hypertrophied 
from overuse, hut this condition never occurs in chorea. (See chapters 
on Spasm and Tic.) When the chorea is associated with tic or spasm, 
the diagnosis may be very difficult. 

Myovloynas. (fiioroa is distin^ished from the myoclonias by the 
fact that in the latter the twdtchings occur in paroxysms, and are of 
lightning-like rapidity (30-120 per minute), clonic in nature, and 
in\olve a part of a muscle, a single muscle or a group of muscles, and 
rarely, if ever, pro(lu(*e movement of the parts involved. They are 
usually associated with other nervous diseases, especially epilepsy. 

thoreo-aihetoid Form of Infantile Cerebral PoZsj/.— Chorea, which 
childhood, may be mistaken for the chorea- 
athetmd form of infantile cerebral pal^y. The muscular rigidity, 
especially of the legs, with other signs of pyramidal tract involvement, 
the athetoid character of the movements, and the fact that coagenital 
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or arly acquired permanent chorea is very rare, will prevent confusion. 

Athetoid Movements , — Choreiform movements will not he confused 
^i:ii athetoid movements if it will be remembered that the latter arc 
joo- e commonly seen in spastic, but not completely paralyzed, limbs, 
aii<] that they are irregular, twisting, jelly-fish’^ like in character, 
irn olving the distal ends of a limb, and that the face is rarely involved, 
exc ept in bilateral athetosis. 

Associated Movements (Synkinesiae). — Associated movements occur 
involuntarily in hemiplegics on attempting to execute a voluntary move- 
niejit with the paralyzed limb. Thus, if the patient attempts to draw 
up the hemiplegic leg, he involuntarily dorsiflexes the ankle and 
hyperextends the big toe, or when flexing the fingers, he involuntarily 
dorsiflexes the wrist. They are usually seen in organic disease of the 
brain and spinal cord (tabes). Bearing the characteristics of these 
raovempnts in mind, they cannot be confused with choreiform move- 
ments. 

Fibrillary Twitchings — Myokymia , — The diagnosis of choreiform 
movements from fibrillary twitching and from the quivering of the 
muscles in myokymia will hardly ever present any difficulties {see 
Tremors) . 

Tetan/y , — The spasms in tetany are characterized by being painful 
and by involving bilaterally the hands anjd feet, giving rise to charac- 
teristic postures (‘‘main de accoucheui^, ” etc.). The presence of 
Chvostek’s, Erb’s and Trousseau’s signs {siee Tetany) will be diagnostic. 

Tetanus , — The characteristic tonic spasms of the jaws and face, 
trunk and limbs, with complete relaxation between the spasms, and the 
history, will very easily differentiate tetanus from chorea. 

Hysteria . — The diagnosis from hysteria may be quite difficult, espe- 
cially when the two conditions coexist. The age and sex of the patient, 
the absence of a cardiac or rheumatic history, and the presence of 
stigmata of hysteria, unusual sensory disturbances, a psychic mental 
make-up, with a history of a sudden onset of the muscular twitchings 
in isolated parts of the body, their frequently rhythmical character, 
after the hysterical patient has had an opportunity to observe a patient 
with genuine chorea, will aid in the differentiation of the two conditions. 

Dystonia Musculorum Deformans — Wilson^ s Disease (Bilateral De- 
generation of the Lenticular Nuclei). — These conditions are also charac- 
terized by spasmodic muscular twitchings, and the reader is referred to 
the special chapters on these diseases. 

Huntington^ s Chorea . — Chorea minor is differentiated from Hunt- 
ington’s 6horea in that the latter is, as a rule, a disease beginning after 
the age of thirty, is both hereditary and familial in nature, progressive 
in its course, with gradual mental deterioration, leading to complete 
dementia. In the absence of a history of heredity a chronic form of 
cliorea minor will require long observation to make the differentiation 
between the two conditions positive. 

Cerebral and Multiple Sclerosis , — Cerebral and multiple sclerosis, 
'^ 'th patches in the cortex, may simulate chorea. They have been 
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reported aft chorea spastica and pseudosclerosis. The increas^ refle\es 5 , 
the rigidity, the ehronicity of the disease, and the history, with the age 
of onset, will make the diagnosis clear. 

Complications.— Endocarditis is frequently met with 
in persons who have or have had chorea. Authors differ greatly as 
regards the frequency of this complication, and its ^significance. Some 
coiisi<ler it a syinplom, others an etiological factor in conjunction with 
rheumatism, and still otliers a complication. The reasons for the dif. 
ference of opiTiion as regards its frequency are: (1) Because the 
endocarditis may not appear until years after the chorea. ^ (2) In many 
cases of chorea a murmur, when detected, may be functional and not 
organic. (•!) lh‘cause endocarditis may be present without giving rise 
to any physical signs. 

Sturges collected 80 fatal cases and in only 5 of them was the heart 
normal. Osier states that of 554 cases of chorea, at the Infirmary for 
Diseases of the Nervous System, 170 presented heart murmurs—149 
of these were at the hasc. Of the 449 cases reported to the Committee 
on Collectives Investigation of the British Medical Association, 113 had 
cardiac irmrmurs ; how many of these were organic and how many were 
functional could not be determined. 

Stephen AlacKenzie* examined 33 patients varying from 1 to 35 years 
after an attack of chorea, and noted signs of undoubted cardiac disease 
ill OO.O per cent. Osier, out of 140 cases, found the heart normal in 
51 cases; in 17 there was some cardiac disturbance which could be con- 
sidered functional, and in 72 cases or 51 3/7 per cent, there were definite 
signs of organic heart disease. Fagg found heart disease in 17 out of 
18 eases of clmrc'a at nt‘crapsy; in 5 of these death was not due to tJic 
severity of the chorea. 

R. S. Eustis,”^^ of 00 cases studied in the Children's Heart Clinic at 
the Massachusetts Oeneral Hospital, found 32 or 53.3 per cent, to be 
clioreic on admission, and 10 more gave a history of choreic attacks in the 
past, making a total of 42 eases or 70 per cent., in which chorea played 
a part. Abt and Levinson found 73 cases of hea^ disease in 226 
ca.se8 of chorea, the majority of which were diagnosed as mitral insuf- 
ficieiK'v, one as myocarditis, two as single aortic insufficiency, and one as 
double aortic. 

In the majority of eases of heart disease complicating chorea, the 
lesion is one of mitral insufficiency. The murmurs in these patients 
are due to structural disease of the mitral valve, being produced by the 
poison of rheumatism, which, as has been pointed out under the etiology, 
plays s\ieh an important role in the causation of the disease. The finding 
of this form of cardiac disease in the cases of chorea, not due to rheuma* 
tism or any other infectious agent, is very difficult to explain. A. Ernest 
Sansom considers the signs and symptoms of mitral insufficiency hi 
the non-rheiimatie eases ditTerent from those which are due to rheuma- 
tism. In some of these, he claims, careful examination for many days 
may fail to elicit any evidence of valvular involvement, but later a 
slight .systolic murmur, localized at the apex, becomes audible; there is 
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no necentuation of the second pulmonic sound; the ventricles do not be- 
coni*' dilated and yet the murmur retaining its original character per- 
sist.. for several years, becoming completely inaudible later in life. Patho- 
logjcal evidence completes the distinction. In these non-rheumatic cases, 
acc<iiding to the same author, the left auriculoventricular orifice on its 
auricular aspect has been found studded and fringed with small papil- 
liform elevations of the endocardium; these are firm to the touch and 
cannot be detached by rubbing. The endocardium covering these eleva- 
tions remains perfectly smooth. The vegetations do not begin, as in 
rlieumatic endocarditis, with a change in the epithelium and an attach- 
ment to the roughened surface of the fibrous caps, but they are firm out- 
growths showing fibrous hyperplasia. This type of endocarditis is not 
followed by sclerous changes with retraction of the valves, cords and 
columns, and the endocardium remaining smooth; there is very little 
interference with the closure of the valve in systole. These changes, says 
Sansom, ^^may be the immediate results of a sudden overstrain and rup- 
ture of the terminal arterioles distributed to the valve structures. ’ ’ Ex- 
perimental production of overstrain and fright in animals by Roy and 
Adami were followed by similar changes in the endocardium. 

Pericarditis . — Pericarditis is occasionally met with as a complication 
of chorea, especially in the rheumatic cases. It is not nearly as common 
as endocarditis, and presents no unusual features. 

Rheumatism . — The role which rheumatism plays in the causation of 
chorea has been discussed under the etiology of the disease. Its asso- 
ciation with chorea may manifest itself in three ways: (1) an attack 
of articular rheumatism will precede by months or years the onset of 
an attack of chorea, and will not recur before or during the entire course 
of it; (2) an attack of articular rheumatism will begin simultaneously 
with the choreiform movements; (3) it will appear during the course 
of chorea. 

Articular rheumatism during chorea is, as a rule, milder in its course 
than ordinarily. Patients with chorea frequently complain of vague 
pains in the joints, which are too readily ascribed as due to rheumatism. 
It is well to bear in mind that while chorea is not a painful disease, 
and is accompanied with no sensory changes, nevertheless, when the dis- 
ease is very severe, the constant wriggling and throwing about of the 
limbs may give rise to pains. Osier asks whether these pains are not 
analogous to those seen in the limbs and joints during most infectious 
diseases. The French writers call these pains, for which no local cause 
can be discovered, choreic arthropathies. 

Psychoses . — Chorea is frequently complicated with the various psy- 
choses; this is more commonly so in adults than in children. In these 
cafses it is important, both from a diagnostic and prognostic standpoint, 
to differentiate the existence of a psychosis *'per se” from the ordinary 
psychic states, which are seen in the disease itself. The mental symp- 
toms may be the predominating feature and overshadow the chorea, with 
th^i result, as Osier says, that patients have even been committed to the 
in ane asylum. 
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Fechle'nimdedness.--CoT\senit9X as well as acquired feeble-miiiiied- 
ness nifiv bo oonibined with chorea. 

Fpifepsy-~Jlysffria--Spa,sm.H—Tics.^^ association of chorea with 
epilepsy is not as eominori as with hysteria and the other neuroses, such 

as spasms and tics. ^ 

(Ur(bral Diplegm and Uemiplegim. — Athetosis and Other Organic 
Kcrvmis Disfascs.—Chonvd may also complicate the cerebral diplegias, the 
honiiplegias aiifl the various forms of athetoses and other organic nervous 
diseases. 

Kjrophihahnic Ootfer.— Choreiform movements may occur in exoph^ 
Ihalmic^ goiter, and the two conditions may be combined. 

Th(? association of chorea with the chlorotic type of anemia 
is so coninion that anemia may be said to be one of the cardinal symp- 
toms of the disease rather than a complication. 

t/awad/cc.— flaundiee, according to Poynton, is very common in rheu- 
matic children, and it may complicate the course of a severe chorea. 

Chorea in Pregnancy. — General Considerations. — The influence which 
pregnancy exerts on the occurrence of chorea is still unknown. It is com- 
monly regarded as a reflex irritation similar to that which causes the 
vomiting of pregnancy, but inasmuch as the development of chorea in 
pregnancy is usually later than that of morning sickness, and rarely 
cea.se8 immediately after the removal of the products of conception by 
labor or abortion, the analogy seems hardly tenable. There seems to be 
no doubt, however, that the fetal movements are the actual exciting 
cause. 

Symptomatology. — The choreic movements may manifest themselves 
at any time during pregnancy ; they are, however, most common in the 
third or fourth month, and rarely begin in the eighth or ninth month. 

The nature of the movements, their onset and involvement are similar 
to chorea iii the noii-prcgnant. The movements may extend to the uterus. 
Hraxton Hicks reports the case of a young woman who had chorea 
ill childhood. During pregnancy the chorea had recurred, and the uterus, 
which could be distinctly outlined in the abdomen, presented a marked 
alteration in form, aecompanied by evident choreic contractions. Rest 
ill htnl, with arsenic, diminished the movements. Labor was uneventful, 
and she made a good recovery. 

liomberg was the first to point out that chorea in pregnant women 
is more apt to be bilateral, and to involve the tongue. 

llio psychic manifestations of chorea, in pregnancy, are characterized 
by greater memory defects and maniacal outbursts than in the non-preg- 
nant. 1 he memory, lioweA^er, improves with the cessation of the chorea. 
iManiaeal ehoreies give peeuliar outcries, not unlike patients about to be 
seized with an epileptic convulsion. The irritability, the visual and audi- 
tory liallucinations, the dream-like confusion, with the peculiar lack of 
connection of ideas, do not differ from those seen in the non-pregnant, 
except that their pi‘ognosis is much more unfavorable, because they have 
a tendency to persist after the chorea has ceased. 

After delivery, the choreic movements gradually subside, but tln v 
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lia\e been known to continue for 4 or 5 months after labor or abortion, 
aii() in a few cases to have remained permanently. 

Occurrence. — Recurrences. — Pregnancy always aggravates an exist- 
injr chorea and predisposes to recurrences. Acute rheumatism is gen* 
{•rally the most immediate cause ; epilepsy and other nervous disturbances 
an^ predisposing causes. Fright, emotion, infection and anemia favor 
its occurrence. As in the non-pregnant, a recurrent chorea may, during 
prcj^nancy, be more severe than a former attack, but in some cases, how- 
ever, the recurrence may be less severe, Primigravidce are more sus- 
ceptible than multigravidae. The younger the patient, the greater the 
liability to recurrences. The chorea of pregnancy rarely occurs for the 
first time in a patient free from rheumatism after the age of twenty-five. 

If chorea recurs during several pregnancies, there is no uniformity 
as fo the time of its onset. Lawson Tait cited the case of a patient who 
was rheumatic, and had chorea at sixteen; she became choreic in the 
fourth month of her first pregnancy, in the third month of the second, 
at the beginning of the third, and in the fourth month of the fourth. 

There are cases on record in which a first attack of ordinary chorea 
has been observed to have begun after delivery or after abortion. 

Effect of Chorea on Pregnancy and Prognosis. — This depends upon 
the severity of the disease. In mild cases, if properly treated, the preg- 
nancy may not be interrupted. In severe caies abortion may occur spon- 
taneously. When this occurs, the prognosis is very grave. Barnes has 
collected 66 such cases with a fatal outcome in 1 out of every 3. Most 
of the patients developed septicemia or pyemia, which was followed by 
hyperpyrexia, coma and death. The earlier in pregnancy the chorea 
occurs, the greater the danger for the child. The mortality of chorea 
in pregnancy, in general, is about 30 per cent. 

Diagnosis. — The great liability to hysterical manifestations in preg- 
nancy makes the differential diagnosis in these cases at times quite 
perplexing. The previous history, the patient’s mental make-up, the 
presence of hysterical sensory manifestations, and the presence of a case 
of chorea near the patient, with a possibility of “imitation,” will make 
the diagnosis clear. 

Treatment. — The treatment of chorea in pregnancy does not differ 
from the treatment of ordinary chorea. The salicylates, arsenic, rest, 
hght, diet and hydrotherapeutic measures are indicated. Trousseau and 
Gowers have used strychnin in physiological doses with success. Chloral 
is a useful drug, particularly in cases with severe insomnia. 

Pathology. — The most constant pathological lesions found in the cen- 
tral nervous system are in the region of the frontal lobes and motor 
cortex. Occasionally the spinal cord may share in the involvement. 
I^he nature of the lesions is the same as in the non-pregnant choreas. 
The same is true of the pathological findings in the other organs. 

Obstetrical Indications. — In mild cases no interference is indicated; 
in severe cases, exhaustion, insomnia, marked mental symptoms or grave 
pltysical complications are indications for the artificial termination of 
pjognancy. It is well to bear in mind that these patients are predis- 
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poBcd to hemorrhages, both on account of the generally impoverislK^d 
^•ondition of tlie blood and Ihe usual previous administration of large 
doses of the bromids for the chorea. Owing to the severity of the choivie 
movcni<>nls during labor, the second and third stages may be unusually 
difficult The patients may actually have to be held down by attendants, 
or ancstheti/A'd, to prevent them from seriously injuring themselves 

(Kolde^-'). . . 

The successful cure of pregnancy toxicosis by serotherapy has 
prompted some obstetrieiaiis to use this method in the treatment of 
chorea in pregnancy. Albrecht reports a case in which a patient of 
his had (diorea during her first pregnancy. It had recurred during the 
scijond, and treatment with the ordinary methods for 22 days gave no 
relief; she was tlnni injected with 20 c.c. of serum from a normal preg- 
nant W)man, ami within 24 hours the chorea that had tormented her 
for over d mouths suljsided permanently. He concludes his report by 
suggesting that a similar toxic action during the prepuberty stage may 
be the ex])lanation of chorea in the young; the approach of puberty 
producing changes in the glands of internal secretions, like the changes 
inaugurated by gestalion. 

An interesting ease of chorea during pregnancy, bearing on the 
])ossible psychogenic origin of the disease, is reported by Flamraa.^® 
A woman of 21 developed an attack of chorea in the third month of her 
first ])regnancy. The chorea growing worse, an abortion was induced, 
after which it gradually subsided. Becoming pregnant a year later, 
the chorea reeurre<l in the second month. The woman and her husband 
begged to have an abortion done, as the choreic movements were inces- 
sant and sevi're. Believing that the trouble was principally of nervous 
origin, a sham abortion under chloroform anesthesia was resorted to, 
after which the chorea disappeared. The pregnancy was uninterrupted, 
and she was delivtu-ed at full term. In Flamma’s review of the litera- 


ture, he found many cases where no other factor than the pregnancy 
could be incriminated to aeeount for the chorea. lie r^arks that preg- 
nancy chorea and ehorea in the pregnant are not necessarily the same 
thing. Sham interruption of the pregnancy proved effectual in another 
case in his elinie, in wliicli the psychogenous manifestation took the form 
of uncontrollable vomiting. The two eases with the same origin but dif- 
ferent manilestations, cured by the same measure, is believed by Flamnia 
to prove the eonc(*])ti()n of a psychogenous origin in such cases. He 
advises belore indueing actual abortion, in dubious cases of this kind, to 
attempt a sham obstetrical intervention. 

Cli6rea t omi)licating Labor. — The severe type of chorea complicatir>g 
labor IS comparatively a rare condition. The mortality of this compli- 
cation is very high. In a scries of eases recently reviewed, 438 in num- 
ber, which included all grades of the disease, the mortality in the mothers 
was Ib.o per cent. The mortality of the , newly-born is also very high. 

an} 0 lem are still-born. It is interesting to note that some of tlm 
c n c I en ^\ iieh survive may show choreic symptoms shortly after birth, 
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^l..le others are perfectly normal, and do not show any sign of chorea 
or other nervous manifestations. 

Clinical Types* — Mild or Simple Form. — ^In this form, which is the 
most common, the disease develops slowly and insidiously, rarely sud- 
denly. The children become peevish, restless and irritable ; their actions 
j)(>(orae awkward, they are clumsy and begin to drop things; in school 
tiioy cannot sit quietly; they write poorly; they pay no attention to 
tluir teachers; they begin to bite their finger nails and to pull the 
buttons off their clothes. They sleep poorly; they have night terrors 
and enuresis. They shrug their shoulders, twitch their lips, wrinkle 
tlicir foreheads and wink their eyes. Punishment has no effect; if any- 
thing, it aggravates the condition. 

As time goes on, they become pale and weak, their appetite poor 
and capricious, and digestive disturbances become frequent. Headaches 
and vague pains in the extremities now make their appearance. At 
this time, the typical choreiform movements become more and more no- 
ticeable; at first in one arm, or one leg, or face and arm, or leg and 
arm, until eventually the musculature of the entire body is involved. 
These movements may last from three weeks to six months, depending on 
the severity of the disease. During this time there is usually a period 
during which the disease is at its height, after which there is a gradual 
regression of the symptoms. The moveiqents now become less severe 
and less frequent; later they are observe only during emotional or 
physical excitement, and finally disappear altogether. The incoordina- 
tion and weakness disappear before the movements have entirely ceased. 
In this form, the spasms are slight and speech is almost never seriously 
affected. 

Severe Form. — The disease, as a rule, develops suddenly after 
fright, trauma or shock. The movements are general, and the involve- 
ment extensive at the very beginning of the disease. They are so vio- 
lent that they interfere with speech and locomotion, thereby incapaci- 
tating the patients from dressing and feeding themselves. In this form 
there may be loss of power in the extremity most involved, giving rise to 
so-called paralytic chorea.’’ These eases are usually of longer duration 
than the milder ^forms. 

Malignant Chorea or Chorea Ins aniens, — This is the gravest and, 
fortunately, the least common form. The cases belonging to this group 
may follow the simple or severe form, or they may be the terminal 
stages of these forms, or they may begin as such. In the latter cases, 
it is seen most frequently as we approach adult life. This type is char- 
acterized by a predominance of the mental over the hyperkinetic symp- 
toms. The patients become maniacal, delirious and confused ; t^fey have 
flolusions and hallucinations; they cannot sleep, the temperature rises 
to 104® P. (40® C.) and sometimes as high as 106® F.. (41.1® C.), and 
fleath is the usual termination. The psychic symptoms in this type are 
J»o marked that they are occasionally mistaken as symptoms of an in- 
fectious or toxic psychosis. The simple delusional states which one 
meets at times in the other forms of the disease are insignificant in 

.von X.— 32. 
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comparison with those seen in this grave form, and can hardly ever be 

confused with them. j- 

Treatment.— Gknkral Measures.— Because the disease is one of b 
duration, it is important to keep the patient under the best, gem lal 

hygienic conditions possible. - . , i i 

Hygienic Mkasckes.— Localized infectious foci should be remowd, 
diseased tonsils (‘xsected, discharging ears treated, decayed teeth (ex- 
tracted, and geiKTal oral hygienic measures resorted to. The food should 
be abundant, light aiid nourishing. In cases complicated with rheuma- 
tism, red meats sliould be given sparingly. Plenty of water and frc'sh 
or stewed fruit are indicated. In cases with intestinal indigestion, the 
daily irrigation of the intestinal tract is advisable. Lactic acid cultures 
have been found to be of value in such cases. Tea, colfee and sweets 
should be used moderately. 

Absolute rest is essential, and in severe cases isolation with 
a ta<!tful nurse indicated. Excessive mental or physical exercise is to 
be forbidden. Ambulatory cases are not to be allowed to attend thea- 
ters or moving picture exhibitions. 

Medicinal Treatment. — The three most important drugs in the 
treatment of chorea are arsenic, antipyrin and the salicylic acid group. 
Arsenic has been employed with success as far back as 1870 by Alex- 
ander, and recently by Pawlow, Bokay, Marie and others in the form 
of salvarsan. In the treatment with arsenic it is important to bear in 
mind the untoward effects of the drug. Arsenical neuritis, gastritis 
or nephritis may result from the injudicious use of the drug and may 
then he as serious as the chorea itself. The writer believes the adminis- 


tration of arsenic in the following way will minimize its possible un- 
toward effects; For a child eight years old begin with 4-5 drops of 
Fowler’s solution, well diluted, three times a day after each meal, to 


be increased daily by one drop till 12-15 drops have been taken three 
times a day. Seguin regards 18—27 drops three times a day a normal 
dose. The parents are instructed to watch for nausea, vomiting, pain 
in the stomach, puffy eyelids and severe neuralgic painirin the extremi- 
ties on the days when the larger doses are given. If such symptoms 
do ocem*, say on the sixth day, it is established that this particular 
patient s maximum dose is ten drops three times a day. After this, the 
patient receives no arsenic for three or four days; this gives him an 
opportunity to get rid of the untoward effects of the arsenic already 
ingested, after which the original dose of four drops, three times a dav, 
18 resumed and gradually increased till he obtains ten drops t.i.d.— the 
inaxiuuim dose, whieh he can apparently tolerate. 

Hammond have used arsenic hypodermatically. 

° M ^ Sram (3 grains) salvarsan snbcutaneoiisl.v 
to a child 8 years old; improvement began on the second day; it w^^s 
striking on the fifth, and after four weeks recovery was complete. An- 
Mner child with a less severe chorea under treatment with Fowler’s 
^ recovery. Two cases with recovery in 

> er the injection of 0.2 gram (3 grains) are reported I s' 
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and Benno Hahn** reports three cases with intravenons 
ii lection of 0.08-0.3 gram (1.3-5 grains) and recovery in from 8 to 28 
(].,ys. Each of Hahn’s patients received three injections, three to 
ei;rhteen days apart. 

We have used sodium cacodylate intramuscularly and neosalvarsan 
intravenously, with no better results than with Fowler’s solution by 
mouth. Arsenic may also be used by mouth in the form of arsenious 
acid (grains 1/130-1/60) ; its combination with iron in cases in which 
anemia is a marked feature, and, with digitalis in cardiac cases, is 
advisable. 

Antipyrin has always been a favorite remedy for chorea with for- 
eign clinicians. It is best administered in doses of 5-8 grains (0.324-0.52 
gram), three times a day. Comby always uses antipyrin in very large 
doses, 90-140 grains (5.85-9.10 grams) a day, and if the disease does 
not respond to these doses, he employs arsenic. 

Salicylates are indicated when chorea is complicated with manifesta- 
tions of rheumatism; they are best administered with alkalis to pre- 
vent gastric irritation. Langmead uses salicylates only when the dis- 
ease is accompanied with very high temperatures; he does not believe 
that this drug has any effect on the severity or duration of the chorea. 
Pearce Bailey*® advises the use of aspirin, whether the eases are com- 
plicated with rheumatism or not, but he insists on the importance of ab- 
solute rest and isolation, with the application of cold packs and occa- 
sionally lumbar puncture, when the fluid is under high pressure. He 
advises, after the movements have ceased, a three or four weeks’ stay in 
the hospital for the purpose of reestablishing the tone of the nervous 
system, and thereby diminishing the tendency to a relapse. He very 
rarely had occasion to use salvarsan. 

For the motor restlessness, chlorid, bromids, belladonna, hyoscyamus, 
hyoscyamin, hyoscin, apomorphin, gelsemium, cannabis indica, and 
even small doses of morphin may have to be administered. Sulphonal, 
trional, chloreton and paraldehyd may be employed when the insomnia 
is wearing out the patient. In this connection it will be interesting to 
note an experience which Gairdner** had with chloral in the case of 
an eight-year-old girl with chorea, who took by mistake sixty instead 
of twenty grains of chloral to induce sleep. She recovered from the 
poisonous effects of the overdose of the drug and was permanently cured 
of her chorea. » 

Sachs recommends tincture of cixnicifuga in doses of 15-30 drops, 
three times a day, especially when arsenic cannot be tolerated. Mayer 
injepts intravenously small doses of phenosol in 1 per cent, strength 
ith good results, he claims. Grober never saw any good from salicylates 
or any other drugs ; he depends mainly on early and thorough purging, 
('omplete rest and prolonged warm baths (93.2® to 98.6° F, [34° to 
'17° C.]), three daily; he is opposed to the pack because it tends to 
iiritate the patient. In cases with cardiac complications, he considers 
'he application of an ice bag to the heart a dangerous procedure, and em- 
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ploys moist heat to the precordial region; he urges unusual care duri^r, 
convalescence to prevent neurasthenia. 

INTBASPINAL AND SUBCUTANEOUS INJECTIONS OP MAGNESIUM Si. 

piiATK.-— Meltzer and Auer^ of New York, have shown that magnesimu 
sulphate in intravenous, subcutaneous and intraspinal injections and h»- 
cal applications to neive trunks inhibits the excitability and conductivity 
of nerve tissue. They then suggested the subarachnoid injection f>f 
this drug as a substitute for cocain in producing regional anesthesia. 
The first therapeutic use made of this fact was in the treatment of 
tetanus. Marineseo then demonstrated the good effects of magnesium 
sulphate when injected into the subarachnoid space in sciatica and in 
the gastric* crises of tabes, and later he applied this method of treat- 
ment to Sydenham’s chorea. In 1908, he reported 4 cases of this dis- 
ease, treated successfully by this method. Good results were later 
reported by Haduel, Rocaz, Caleattera, Caronia and others. Augusto 
Natal reports the successful treatment of eight severe cases of chorea 
by the so-called Marineseo method. His technic was as follows: He 
performed lumbar puncture in the usual manner, evacuated a certain 
amount of cerebrospinal fluid, and injected a solution of magnesium 
sulphate ; the strength of the latter varying from 7 to 25 per cent, and 
the amount injected was 1 c.c. for every 25 pounds of body weight. 
All the cases had previously been subjected to the usual methods of 
treatment, without any signs of improvement. After treatment with 
magnesium sulphate intraspinally, in 6 of the cases, the results were 
remarkable; in 2, one of which was a chronic case, there was also a 
marked improvement, but it was very slow. Natali points out the ad- 
vu!itage of following the treatment by means of a brief course of ar- 
senical medication; he does not believe that the magnesium sulphate 
acts as a specific, but is merely a symptomatic remedy, diminishing 
the excitability of the nerve centers. 

Excellent results have been reported by R. Pastore in 4 cases of 
chorea in which magnesium sulphate was given intraspinally in small 
repeated doses. She gave 5 to 7 injections of 0.1-0.2 gram (1.5-3.0 grains) 
of magnesinni sulphate in a 25 per cent, solution to a total of 0.4-0.r). 
gram (().()-7.7 grains) ; the intervals were from one to two days at first 
and three to seven days later. There was no reaction ; one child improved 
after the tliird injection; another child after the sixth and another after 
the seventh. Tn one little girl of eleven, the third injection was fol- 
lowed by severe headaches, superficial breathing, sluggish pupils and 
a return of the choreic movements, but, upon two more injections given 
after tliis, pronounced improvement set in. 

Heiinan/* of New York, treated five successive cases of chorea with 
repeated suheutaneous injections of magnesium sulphate. In every case 
a 2.> per cent, sterile solution was used; the dose ranging from 0.01 gram 
(1/6 gram) per kilogram of body weight, i.e., 0.04 c.c. of the 25 per cent, 
solution at the beginning of the treatment,, with a daily increase te 
U.2 gram (, grains) per kilogram of body weight, i.e., 0.8 c.c. of the 2 * 
per cent, solution at the last injection. The actual amounts of the soln 
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used daily were from 3 to 30 e.c. ; they were given three times daily 
for from 10 to 15 days, with the ordinary Record syringe in the back, 
loiMS and buttocks. In only one of the five cases was there a noticeable 
iiii])rovement after the series of injections, and in this one case the move- 
ninits subsided gradually. Not only did the remaining four cases show 
no improvement, but they all had severe inflammatory reactions after 
th(‘ injections, and in one of them a marked albuminuria set in. 

In marked contrast with Heiman’s experience was that of Schroeder,®® 
who used a 20 per cent, solution of magnesium sulphate subcutaneously 
in nine children, and two adults with severe chorea, with such good 
results that he recommended this method to be used in all hospitals. 

Serum Treatment op Chorea. — Goodman, of New York, investi- 
gated the etiology of chorea and noted pathologically the involvement 
of the central nervous system; this suggested to him that the disease 
was infectious in nature and that the older methods of treatment had 
failed because the remedies had not reached the seat of the disease, 
so he began to use the patient’s own serum intraspinally. His technic 
is as follows: 

(1) Exclude syphilis and tuberculosis. 

(2) Rest in bed for several days without treatment in order to 
eliminate all previously used drugs from the system. 

(3) Blood, to the amount of 40-50 c.c., is drawn from a vein and 
centrifuged ; this amount of blood will furnish about 15-20 c.c. of serum. 
Keep on ice till ready for use. 

(4) Lumbar puncture is performed and 15-20 c.c. of spinal fluid is 
withdrawn. 

(5) The serum is warmed to body temperature and from 10 to 18 
c.c. is injected into the spinal canal; this is done slowly, the average 
time consumed being from ten to fifteen minutes. 

(6) The patient remains flat 90 his back for an hour or two. 

Of 30 cases treated by Goodman, according to his original report, 14 
received one injection, 8 two, 5 three, and 3 received four injections. 
Of those receiving 1 injection, 12 were cured and 2 markedly improved ; 
of those receiving 2 injections, 5 were cured and 3 markedly improved ; 
of those receiving 3 injections, 2 were cured, 1 markedly improved, 

1 slightly improved and 1 unimproved. Of those receiving 4 injections, 
1 was cured, 1 markedly improved and 1 unimproved. 

Tarr®^ treated 14 patients with Goodman’s “auto-serum method”; 
H of the 14 cases were cured, 2 improved and 1 unimproved; total 
number of injections, 23. The greatest number given to a single patient 
Was 3; the amount of serum, per dose, ranging from 7 c.c. to 18 c.c. 
The youngest child of the series received 16 c.c.; the oldest, which 
was 16 years old, the same dosage. The former was well in 48 hours, 
while the latter was improved in 4 days and was completely cured in 
about two months. Tarr gives no solid food for the first 12 to 24 hours, 
tluis avoiding nausea and vomiting, and excludes all visitors for 48 
b' urs, leaving the patient in a quiet room, alone as much as possible. 
Anesthesia may be used in severe cases when necessary. Tarr con- 
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eludes that whatever merit there may be in the treatment, it certai ,!y 

can do no harm. „ j j ii. j • « 

11. K. Falmr-'^ employed the so-called (Goodman method m 3 casts, 

and almost immediate cessation of the choreic movements followed Uie 
first injection, with no recurrence of symptoms in a little over a month. 

Porter, of San Francisco, reported before the American Pediatric 
Society his experience in the treatment of chorea by means of intra- 
thecal injections of horse serum. Seven cases were injected intia- 
theeally in the ordinary way, and one by the method which Mehrtens of 
the Stanford University employs in the treatment of cerebrospinal 
syphilis. (Mehrtens injects arsphenamin from six to twelve hours after 
an initial dose of horse serum of 0.5 c.c. is given in order to find out 
whether the patient is hypersensitive to horse serum.) Five of the 
patients received a second injection on the fourth, fifth and sixth 
days following the initial dose ; these injections were followed by strik- 
ingly rai)id improvement in most cases, but no case ceased to twitch 
absolutely within a week; in fact, only in the mild cases was the twitch- 
ing absent in two weeks. Porter admits that, on the whole, his results 
do not encourage the hope that this is any advance on other methods 
of treatment, and he would only advise the treatment as of value in con- 
trolling very severe cases, but not in moderately severe cases. 

Oscar Seliloss, of New York, employed the same method in 12 cases, 
but he could find no difference in the results from twelve control pa- 
tients who did not get the serum. La Fetra is not enthusiastic over 
either this (horse serum) or the Goodman method. 

There is no doubt that the carrying out of these methods presents 
considerable difficulties and requires great technical skill. The evi- 
dence of other eo!npetent observers in addition to that cited is such that, 
although the writer’s personal experience in this field has not been very 
extensive, he believes that their therapeutic value must still be held 
sub judicc. 


Haiicfiorg suggests that, inasmuch as chorea is most prevalent in 
children between the ages of two and sixteen, i.e., the f^J^riod of thymus 
gland activity, the thymus must contain some secretion or secretions 
which have a tranquillizing influence on the nervous system, and that 
chorea must be due to the lack of these secretions. With this view 
in mind, he has employed thymus extract in the treatment of chorea, 
he claims, with satisfactory results. 

limine ® reports a case of severe infectious chorea in which noth- 
ing was done for the patient, except absolute rest; after four days 
lumbar puncture was done, and 25 c.c. of fluid, which was under high 
pressure, removed. At the end of 24 hours, the patient, although still 
suffering tioiu tJie tonsillar infection, became normal, as far as the 

nhlln ITr' ^"turn of the chorea. Another 

^ tonsillitis and chorea was subjected to the same 

^ withdrawal of the fluid the choiva 

litis l^iirfv^ep ’ although the child still had rheumatism and tonsil- 
y . . more fluid was withdrawn, and the choreic movemeiits 
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c('. ^ed absolutely and permanently. Strauss, of New York, in attempt- 
in,; to follow the same procedure as a therapeutic measure was un- 
to obtain uniform results. The fluid was not under high pressure. 
M(^rse and Floyd found no noticeable effect at any time on the choreic 
symptoms after lumbar puncture. Indiscriminate lumbar puncture in 
patients with chorea is dangerous; we have seen several cases in which 
tlie chorea became more violent after the lumbar puncture, the patients 
becoming more nervous than they had been before. 

Various injections with vaccines (stock and autogenous) and sera 
are being used by different clinicians. Inasmuch as it was pointed 
out under the etiology, the bacterial origin of the disease as well as its 
pathogenesis in general have not been definitely determined, there is at 
j^resent no scientific basis upon which the writer can recommend the 
use of these procedures. 

Mechanotherapy— Kinesitherapy. — In the milder and in the 
L'hronic forms of chorea, mechanical treatment by means of suggestion 
and passive movements at first, and later by means of exercise, has been 
worked out and systematized by Guthrie. The movements employed 
are very simple; at first slowly and steadily, like in Frankel’s method 
iu the treatment of tabes. Grossman®® claims to have treated suc- 
cessfully 50 eases of chorea by breathing, relaxation and reeducation 
exercises. He also begins with the simplesli possible movements, and as 
the patient is beginning to show signs of improvement, he orders more 
elaborate exercises ; by this method he says the duration of the disease 
is shortened, and residual chorea obviated and complications lessened. 
We have had no experience with this method. 

Hydrotherapy — Electrotherapy. — ^Mild hydrotherapy in the form 
of w arm packs followed by cold spongings or warm tub baths lasting for 
one or two hours are sometimes very beneficial. Some physicians have 
found electricity, in the form of galvanism to the back, head and pres- 
sure points (if any can be found), useful. In our experience, unless 
the patient is an adult and the disease of long standing, electrical treat- 
ment of any kind has a tendency to aggravate the condition. 

Treatment during Convalescence. — In convalescence, gymnastic ex- 
enuses, a change of scenery and a sojourn at the seaside or in the moun- 
tains will hasten to establish a cure. 

Instructions to Parents. — It is wise to impress upon parents the 
inij)ortance of clothing their children properly; not to consider lightly 
frequent attacks of sore throat; to pay greater attention to so-called 
growing pains; to remember that night terrors, nervomness, clumsiness, 
restlessness, and incontinence of urine may be the first symptoms of an 
ijn pending attack of St. Vitus dance, and lastly, that rheumatism and 
chorea both have a great tendency to recur. 

Prognosis. — The ordinary outcome is a complete cure, but in rare 
cases a permanent loss of muscle power or a weakness of the mental 
faculties may remain. When these occur they are probably due to 
or|>anic changes in the nerve centers, which have been brought about by 

chorea. The mortality in Pineles’ experience is 2-4 per cent.; in'* 
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the cases of the British Chorea Committee the mortaUty was appr. ^i. 

The proi^nosis is much more favorable in children than in adriHs. 
It is more serious if the chorea follows immediately, or soon after, 
of the infectious diseases. In the very severe cases, the eases of chc»roa 
erravis (chorea aeutissima), the prognosis is very bad: most of the pa- 
tierits die within a week or two. A guarded prognosis must be given in 
cases complicated with severe mental symptoms, or definite, organic 
cardiac lesions. The same is true of eases in which hyperpyrexia is a 
prominent symptom. The appearance of an exanthem, resembling scar- 
let fever, during the course of the disease, is an unfavorable sign. 

The prognosis is somewhat better in a recurrence than in a first 
attack. 

When death occurs, it is usually due to cardiac failure or to ex- 
haustion from insufficient nourishment and lack of sleep, or to injuries 
whi(5h the patients might have sustained during their violent and in- 
cessant jactitations. 

Pathology and Pathogenesis. — The most constant lesions found on 
autopsy are endocarditis, the mitral valve being the one most commonly 
involved, fatty myocardium with Aschoff bodies (submiliary nodules in 
the wall of the left ventricle) and ulcerative endocarditis with metastatic 
emboli in other organs. 

The changes found in the brain, spinal cord and nerves are as varied 
and as numerous as those who describe them. 

Kopezynski found no changes in the brain. Starr, who believes 


that the disease is purely functional, ascribes the postmortem findings 
in the central nervous system as secondary in nature. Gowers and 
others also believe these changes to be secondary in nature. Bechterew 
thinks that the disease is infectious, but whatever the infectious agent 
may be, it does not produce gross lesions in the nervous system. 

Ilughlings Jackson thought that the a]mo.st constant involvement 
of Ihe facial muscles proved the cerebral origin of chorea, and so he 
elaborated the so-called “embolic theory” of chorea. Yhe association 
of endocarditis with chorea was pointed out by him and his followers 
as evideuee in lavor of his theory, but the failure of other competent 
observers to find emboli in fatal eases, and the fact that there arc as 
many cases of chorea without endocarditis as with endocarditis seem 


to be sound arguments against the embolic theory; as a matter of fact, 
terminal emboli have been found with more frequency in the central 
artery of the retina than in the cerebral capillaries. 

Choreiform movements have been produced experimentally by Rosen- 
thal and by Angel AToney®^ by injecting fluid into the carotids of ain- 
mals, as a result of which, capillary emboli were found in both the brain 
and cord. Stimulation of the motor cortex with chemical poisons, es})e' 
cially creatinin, also was followed by chorea. 

Dickinson found, as the most commpn pathological condition, a 
- and cord with hemorrhages in that part of 

the brain which is supplied by the middle cerebral artery. 
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Horatio C. Wood believes, as a result of his experiments in animals, 
that the pathology of chorea is a change in the nutrition of the gan- 
glionic structures of the entire cerebrospinal axis, and that this change 
in nutrition may in some cases fail to develop structural changes suf- 
fi( ii>ntly great to be detected by the microscope, while in other cases 
it may go on until it produces pronounced structural lesions. 

Meynert and Elischer found hyaline degeneration in the nerve 
cells of the central ganglia. Flechsig also found hyaline changes in the 
anterior part of the lenticular nucleus. Elischer, Jakowenko and others 
found, concentrically situated, strongly refractive granules, the so- 
called chorea corpuscles” in the vessel walls of the lenticular nucleus, 
but Wallenberg and others do not consider these characteristic of cho- 
rea, because they have also been demonstrated in diseases of the brain 
other than chorea. 

Alzheimer*^ reports changes in the corpus striatum and the sub- 
thalamic region in two cases of chorea, associated with sepsis; and in 
two cases of “rheumatic” chorea there were small foci of proliferated 
^lia cells with rod-shaped cells, particularly near the vessels, and in 
the septic cases, heaps of cocci occluded the vessels. In the “rheumatic” 
cases there were similar foci of cells but no microorganisms could be 
demonstrated. He thinks, therefore, that septic and rheumatic chorea 
both depend on embolic foci, which are most frequently situated in the 
corpus striatum and subthalamic region. 

Lucien Libert reports a case of chorea in a patient with a family 
history of choreiform movements, and a personal history of alcoholism, 
in which on necropsy two small tumors were found in the dura of 
the frontal region. He ascribes the choreic symptoms to the tumors 
ill this localization. There are other eases of chorea in the literature, 
without a history of alcoholism or heredity, in which similar lesions 
were present, but their clinical history is such as to cast a good deal 
of doubt as to whether they were cases of Sydenham’s chorea. 

B. Conos®® cites the case of a woman of 77 with a history of epi- 
leptic seizures who, on admission to the hospital, exhibited marked 
choreic movements confined exclusively to the left side of the body, in- 
volving at first the extremities and later the head and neck; the re- 
flexes were lively but normal, and there was no Babinski and no clonus. 
The urine contained albumin but no sugar. She died of a carbuncle. 
The microscopic findings in the brain were: (1) general arteriosclerosis; 
(2) thickened meninges in the left Rolan die area; (3) a focus of soft- 
ening 15 sq. mm. in front of the left parieto-occipital fissure; (4) a 
slight atrophy of both frontal lobes; (5) the entire left lenticular nucleus 
^^as diseased and in the center of the lesion a small cavity, around 
which the brain substance was soft and of a yellowish color; (6) the 
right hemisphere showed nothing but a small focus of disintegrated 
tissue, of the size of a pinhead, on the internal surface of the globus 
pallidus, a lesion to which Conos attaches no significance. The chorea 
on the same side as the lesion he explains as due to a congenital ab- 
Sdice of the pyramidal decussation, such as had been seen by Bidon 
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(published by Pitres), by Jienner (cited by Oppenheim) and l?y Dup,,-. 
From the study of this case, he concludes that lesions of the lenticular 
nucleus give rise to ehoreifonn movements. Inasmuch as there was no 
anesthesia and no astereogiiosis, he is positive that the lesion was cnii- 
fined absolutely to the lenticular nucleus. He quotes Henri Claude as 
supporting his theory, and also cites several autopsies in which the 
findings sustained it. 

J. R. Hunt*'* believes that lesions involving the small ganglion cells 
vf the caudate nucleus and putamen (neostriatum) pye rise to chorea, 
because the function of this system of cells is inhibitory and coordi- 
nating, and loss of these functions in these cells by disease gives rise 
to th(! wild and irregular movements. 

Steiner, ITiitehinson, Clarke and others are of the opinion that 
lesions of the spinal cord are responsible for the choreic movements. 
They base their opinion on the anemia and proliferation of connective 
tis.sue which they found in the upper part of the cord. 

(’hanges in the axis cylinders of the peripheral nerves have been 
found by hllis(*.her, and changes in the muscles in paralytic chorea by 
liindfleiscli. (lowers, llonnhoeffer and Foerster think the cerebellum, or 
the tract of the sujierior peduncles, is the starting point of the disease. 
Oppenheim states, ‘‘There can be no doubt that chorea is a brain dis- 
ease, b]it we cannot say with certainty whether the lesions are localized 
in the central ganglia, the cerebral cortex, the cerebellum or in all of 
these. 

Damaye**® believes chorea to be an organic brain disease, due to 
encephalitis, thinks the disease is a neurosis of the same 

character as epilepsy, and that both of these are most commonly relics 
of an acute encephalitis, i.e., they are both acquired, accidental mala- 
dies. (‘horea he believes to be an expression of a mild, acute, curable 
encephalitis of infectious origin, and that almost any infectious disease 
may provoke it. Gareiso reports signs of encephalitis in 49 out of 50 
cases of Sy<ienham’s chorea, tested for the Babinski and other signs of 
organic diseases; the reflex resi)onses varied from day t6"day, and as the 
chorea subsided, the signs of the superficial transient encephalitis sub- 
sided with it. 

liunge points out that inasmuch as most of the psychoses occur- 
ring in chorea an; similar to the types seen in the exhaustion and in- 
fectious psychoses, certain weight is lent to the theory of the infectious 
origin ol the disease. Sehiotz,'**‘ from a study of 211 cases, concludes 
the condition to be a neurosis which develops in those predisposed to it 
between the agt‘H ol eiglit and twelve, and that the inciting cause may 
be either toxic, infectious or emotional stress. 

Summary of Etiology, Pathology and PathogenesiB. — ^The evidence 
presented in the previous pages, as to the. etiology and pathology 
chorea, shows that up to the present time there is no definite scientiiie 
basis for the patliogenesis of the disease., ^ 

The apparently contradictory etiological and pathological findin.'^ 
ere probably due to the fact that the different writers, in describiicT 
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cl rea^ confuse Sydenham^ s or mfeciious chorea with the degenerative 
ch reas, or choreiform movements due to organic disease of the brain, 
or as a neurosis reflected from some remote pathological condition. 

Considering Sydenham's chorea in the sense that it is described 
ill this chapter, i.e., a distinct clinical entity, one is justified in making 
tlio following statements as regards the probable pathogenesis of the 
alTection : 

(1) That, in spite of the studies of Macalister (see under Etiology), 
from which it would appear that the poisons of rheumatism and chorea 
ar(*. not similar, there is more than abundant clinical evidence that rheu- 
matism, chorea, and some forms of endocarditis are closely related to 
one another. 

(*2) That the gradual or sudden onset of the disease, its slow progres- 
sive course, with occasional fever, its tendency to recurrences and to 
cardiac and arthritic complications, as well as the similarity of the 
psychic symptoms, when such exist, to those of the infectious or toxic 
psychoses, point to a probable toxic or infectious origin. 

(3) That whatever this agent may be, whether infectious or toxic, 
or both, it has hitherto not been demonstrated, but bacteriological in- 
vestigations seem to indicate that it*is most probably a bacterium whose 
cultural characteristics are still to be determined. 

(4) That the toxin or toxins elaborated by this bacterium has a 
predilection in those predisposed, for netve, joint and cardiac tissue, 
just like the toxic agent in what is known as Wilson's disease, has a 
predilection for the lenticular nucleus, hepatic cells and the cornea. 

(5) That, while there is no doubt that chorea is a brain disease, 
the exact localization for the motor phenomena has not as yet been 
determined, but that it is most probably due to involvement of the 
motor cortex, the basal ganglia, the cerebellum, or all of these. 

Historical Summary. — The names of St. Vitus’s dance, the dance of 
St. John, chorea minor, chorea major, and chorea germanorum, have 
been used with varied meanings in regard to their significance. It ap- 
pears that the Phrygian bacchantes, in ^heir wild worship, were affected 
with violent automatic movements, accompanied by more or less disturb- 
ance of consciousness, and it is certain that the sect of the Suffi, in 
3'ersia, shortly after the origin of Mohammedanism, were accustomed 
in their sacred ceremonies to pass into a condition of wild excitement 
with dancing, muscular spasms and general convulsions. About the 
year 1000, a sect of the Suffi found numerous followers and imitators 
throughout Asia Minor, in Persia, Egypt and Greece. In Christian 
countries the so-called dance of St. John was already, at the time of 
the Crusades, an observed custom. It was not until the outbreak, in 
1418, of a fresh epidemic of religious excitement in Strasburg that 
the term ** dance of St. Veit" began to be freely applied to these re- 
bjjjious disorders, because during this outbreak the chief magistrate of 
^irasburg ordered those afflicted with dancing mania to repair to the 
chapel of St. Vitus in Zabem, a village in Alsace, near Strasburg. The 
II ime St. Vitus appears to have had its origin from St. Veit, a boy 
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who born in Sicily, suffered martyrdom in the year 303 during the 
periwcution of Diocletian, and whose body was earned from, place to 
place until finally it was buried in the cloister of Korvey. 

I’iracelsus called these epidemics “chorea sancti viti” and “chorea 
laseiva.” The name, St. Vitus dance, is the only point of afiSnity be- 
tween the old religious dancing manias and the “idiopathic” chorea 
of the present day. “Idiopathic” chorea was placed on a firm, scien- 
tific footing by the classical description of Sydenham. Many Gennan 
writers spi^ak of the affection in childhood as chorea minor, while the 
term chorea major nr chorea gerrmwrum is used to express affections 
resembling those of the hysterical epidemics of the Middle Ages. Some- 
times the term “chorea major” or “chorea germanorum” is used to 
designate what we ordinarily understand to-day by “hysteria major.” 
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Huntington’s Chokba 

Etioloifv, T>- 51()— Syinptonmtulogy, p. 511— Diagnosis, p. 513 — 
Diireieiilial diagnosis, p. 513-Association with other diaeas^, p. 
^)14~ Treatment, p. 514— (bourse, duration and prognosis, p. 514r— 
i>atb(dogy and pathogenesis, p. 514— Historical summary, p. 617— 
het'erenees, p. 518. 


Synonyms.— lleriHlitary^ chorea, Chronic progressive chorea, Choreic 
dementia, Huntington’s disease, Degenerative chorea. 

Definition. — A chronic i)rogressive hereditary disease, appearing 
rarely before the end of the third decade of life, and characterized 
by irregular clioreie movements, speech defects and gradual dementia. 

Etiology. — Skx. — The prevailing opinion seems to be that both sexes 
are about eipially affected, altiiough Huntington thinks that the disease 
is more prevalent in males. Wollenberg’s statistics bear out Hunting- 
ton’s claims. 

Agk.— Ceases of Huntington’s chorea have been reported in childhood. 
Stevens ri^portcd a (tase which began in infancy, but it is questionable 
whether it was a ease of true Huntington’s chorea. Jolly saw a case 
in which chorea and e])ilepsy developed at the age of 9 years. Osier 
saw a case at the .lohns Hopkins Hospital at the age of 18. Hoffman, 
Peretti and others have reported cases which began in the second de- 
cennial period of life. Mackey had 2 or 3 cases below 30. These and 
similar cases arc exceptions; the disease is preeminently one of adult 
life beginning most fre(iuently in the middle period of life, or early 
part of the second lialf between 30 and 40. It rarely commences in 
old age. It seems that the age of onset bears some relation to the 
course of the disease ; there are certain strains of families in which the 
age of onset is earlier than in others. According to Heilbronner, when 
the disease descends through several generations, it has a tendency to 
develop later and later in life. 


TIkkeditauy rNPLUKN(7Ks. — The disease is transmitted from one gen- 
eration to another; one generation may be passed over, or its members 
may suffer from insanity, epilepsy or hysteria instead of chorea. From 
the statistics at band, it would appear that if children of choreic an- 
cestors got. through life without any manifestations of the disease, the 
thread is broken and the grandchildren and great-grandchildren may hs 
assured that they will be free from the disease. 


^luneie, a field worker for the Eugenics Record Office, was set to 
eolleet statistics on the disease (originally started by Jelliffe). She was 
able to construct 4 great pedigree charts containing 441 female and 521 
male ehoreics 9()2 cases in all, and in addition 10 cases of Sydenham ’s 
chorea. The entire number of individuals studied was 4,370. The 
relatives, oven those who did not have chronic chorea, had other nervou^^ 
diseases. Thus, epilepsy occurred 39 tira^; infantile convulsions, 1^1 
Hmes; meningitis and encephalitis, 51 times; hydrocephalus, 41 
feeble-miiidedness, 72 times; Sydenham’s chorea, 11 times; and tics, 9 
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tij les, mostly in one small family. These 962 cases oi^iginated from 6 or 7 
aii 'cstors who settled in eastern Long Island, south-central and south- 
wistem Connecticut, and eastern Massachusetts; from these localities 
the disease has spread along the lines of immigration as far as the 
Pacific coast — one case having been found as far West as Los Angeles. 
The disease has been handed down in these families, without a break, 
through four generations; the heredity having been recognized, there 
have been a few individuals who voluntarily abstained from marriage, 
but this abstention was not very marked. Among these families people 
of high mental accomplishment were by no means rare; they included 
legislators, professors, ministers, authors, one judge and one eminent 
surgeon. Some, however, broke down later in life, many of them showing 
lack of responsibility, immorality, and a tendency to alcoholism. 

Lewis ^ reports a case of Huntington 's chorea in a man of 50, living 
in Allegany County, in the State of New York, the members of whose 
family have always recognized that they were liable to diseases of the 
nervous system. An older brother of the patient had a similar condi- 
tion which was never diagnosed; he died insane. One younger brother 
has a similar condition, but not so marked; one sister is neurotic, but 
has neither motor nor mental symptoms. The mother died at 60 of 
pneumonia, after having suffered from similar symptoms, and it is be- 
lieved, although not positively known, thatj the patient ’s maternal grand- 
father had the same trouble. One eollkteral female cousin has the 
disease in a very severe form; other cousins could not be traced. 

De Castro reports two typical cases of the disease in two individuals 
with no history of heredity in either family, and they both have per- 
fectly normal children. The writer has now under observation 2 cases, 
in neither of which any hereditary relationship as to chorea can be 
ascertained, although both give a bad family history of neuropathy. 

The disease bears no etiological relationship to Sydenham's chorea. 

Symptomatology. — Mode op Onset. — Huntington's chorea has, as a 
rule, a gradual onset. Premonitory symptoms in the nature of mild 
muscular twitchings, clumsiness in movements requiring coordination, 
and various manifestations of the neuroses, and abnormal mental states 
may occur for years before the typical, irregular, coarse jerkings make 
their appearance. Emotions have a very important influence upon the 
development of the disease. Traumata and pregnancy seem to be com- 
mon exciting causes. Horstman * reports a case in a man who developed 
the disease suddenly after he had fallen off a horse and sustained an 
injury to his head; but two years before the injury, without having 
shown any choreiform movements, his mental condition became very 
f)oor. He committed suicide, and on postmortem, typical lesions of 
Huntington's chorea were found. 

Objective Symptoms. — The most striking part of the clinical pic- 
ture, and the one without which the disease cannot be recognized, are 
the peculiar, sudden, purposeless, jerky movements of the head, trunk 
md extremities. The movements are those of extension, flexion and 
rrast)iiig ; there is a worm-like spreading of the fingers, somewhat similar 
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to athetoid movements, but much quicker in rhythm. The pati<'iits 

pucker up'’ their lips as for sucking or whistling; they wrinkle tlieir 
foreheads, dilate tlie nostrils, open and close their eyes, and perform 
“rolling” movemeiils with their tongues. This constant varying play of 
involuntary movements gives rise to a series of peculiar gesticulations 
and grimacing, and the peculiar speech. As a rule, the spasms begin in 
one of the low('r extremities, and extend to the upper extremities and to 
the fa(*e; they may remain confined to one extremity for a considerable 
period. According to Hamilton, the heart, the muscles of respiration, the 
bladder, the stomach and scrotum may participate in the movements. 
J^svchical ex(nlement intensifies the movements; during rest they become 
less marked, and usually, though not always, cease entirely during sleep. 

The patient can for a short period inhibit these choreic movements 
by voluntary effort or movement; he thus is able to eat, write, grasp 
an object, thread a needle, etc. The author, on one occasion, saw*a patient 
with the most violent spasms shave himself with an ordinary razor. 
This voluntaiy inhibition of the choreic limbs is often at the expense of 
increased activity in the other muscles, and the voluntary movements 
arc carried out, not regularly, but only at certain times, the chorea reap- 
pearing in the intervals. 

Muscle power is, as a rule, undisturbed ; rarely is it diminished and 
occasionally there may be a hemiparesis. The myotatic irritability is 
increased; the striking of an individual muscle results in the raising 
of a welt, which it takes a few seconds to disappear. In some, hut not 
in all cases, the continuous movements may he followed by considerable 
fatigue and exhaustion. 

As the disease progresses, the limbs become somewhat rigid, and al- 
though the patients are still able to walk, they develop a peculiar stag- 
gering gait. The upper part of the body seems to advance ahead of 
the pelvis and legs, the trunk assumes a rocking movement, the arms 
swinging from side to side. The legs seem to. skip steps, and locomo- 
tion in general is carried out very quickly and irregularly^ the gait often 
resembles that of a drunken man — ^a cerebellar gait. At this time, a 
slight tremulousness of the hands is superadded to the choreiform move- 
ments; Komherg’s symptom may often be elicited. 

The faee beeotnes expressionless, and assumes the most bizarre con- 
tortions. Slight ptosis of the lids may be noticed. 

The writing, earlier in the disease, is tremulous and irregular, but 
later it cannot be carried out at all. 

The reflexes are usually slightly exaggerated ; very rarely diminished. 
The pupils react to light and accommodation. There are no character- 
istic changes in the fundi. The blood may show a slight anemia. The 
cerebrospinal fluid and urine are normal. 

Sensation is not <listurbed, but on account of the psychic 
there is a tendency to gtMieral hypesthesia. Some patients complain of 
in ense headaches. There is no sphincteric involvement. 

Some patients have a ravenous appetite; they suffer a good dealfroT« 
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insomnia* According to most observers, their sexual desire may be in- 
ert ised (Hoag). 

Mental Symptoms. — There is a progressive weakening of the 
prciicsses of perception, combination, memory, attention and judgment. 
Th ' patients are excitable, aggressive, and dull emotionally. Absent- 
mindedness is a characteristic and early symptom of the disease; this 
absentmindedness is often wrongly interpreted as dementia, which does 
not really exist. They often have delusions of persecution and phobias ; 
tlioy seldom have euphoria or delusions of grandeur. They are more 
commonly depressed, and the tendency to commit suicide is marked. 
Some patients are very loquacious and may have attacks of transitory 
mania ; they are all very restless. As the disease advances they become 
disoriented as to time, place and person; all mental faculties are in 
abeyance, and the restlessness is replaced by apathy. The mental weak- 
ness may come before or simultaneously with the motor symptoms, but 
generally appears some years after. There are some rare cases in which 
the intelligence is not noticeably impaired. 

Diagnosis. — The following traits are characteristic of the disease: 
(1) direct heredity; (2) persistent tremors of head, trunk and limbs; 
(3) onset of the tremors in middle or later life; (4) the progressive 
nature of the tremors; (5) progressive mental deterioration. These 
five diagnostic criteria are often found together, but in a good many 
individuals some of them may be absent. Several members of a family, 
or two or more generations, will show a specific symptom-complex for 
that family. The choreic movements rarely skip a generation, and are, 
therefore, considered a predominant trait. In some families a psychic 
disorder of a hyperkinetic type, i.e., mania, may be a predominating trait. 

There are thus various biotypes of the disease: there is a biotype 
without tremors but with mental weakness; another with tremors and no 
mental weakness; another in which the onset of the motor symptoms 
is early in life; another in which there is a considerable interval of 
time between the development of the mental symptoms and the chorei- 
form movements. Different strains of families have different symptom- 
C()irq)lexes, so that the age of onset, the degree of motor restlessness and 
the extent of mental degeneration will show family differences, and will 
enable one to recognize various biotypes of the disease. 

Differential Diagnosis. — In general, it may be said that if the 
hereditary nature of the disease cannot be definitely established, the 
symptoms alone are not sufficient to distinguish the disease from simple 
chorea, unless one has an opportunity to observe the chronic progressive 
Course later in the disease. The evidence of heredity is also diagnostic 
in the differentiation of this form of chorea, from senile chorea due 
to arteriosclerotic and degenerative processes of the cortex, although 
th{^ latter begin rarely before the age of 55. 

Oppenheim and Hemak report a form of * ‘ familial chorea ’ ’ in two 
h< vs, sons of a woman suffering from a chronic form of hemichorea. 

th boys became affected at the age of 8 with a typical chronic, progres- 
chorea, which involved at first the lower extremities and gradually 

VoL. X.--33. 
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spread to the entire body, with a predominance of symptoms In the krs. 

Some authors regard Unverricht’s myoclonia similar to heredikn y 
chorea, but this, in the opinion of Oppenheim, is not justifiable. 

The differentiation between Huntington’s chorea and paresis, wImi 
tl|o latter is associated with choreic movements, i.e,, choreatic paresis/^ 
may be very difficult. On the mere positive biological findings as to 
paresis, the diagnosis of Huntington’s chorea cannot be excluded, be- 
cause the two conditions may coexist (Lowrey and Smith*). 

Association with Other Diseases.— Huntington’s chorea may be as- 
sociated with epilepsy, which may begin simultaneously with the chorea, 
or it may precede it by months or years. In one of Remak’s cases 
epilepsy was present from the twenty-third to the thirty-first year and 
the chorea came at 40. Diefendorf saw a case in which epilepsy de- 
veloped at 17 and chorea at 53. In one of our cases at the Montefiore 
Horae and Hospital the chorea began simujitaneously with the epileptic 
convulsions. 

Treatment. — ^Prophylaxis. — It has been' suggested by Muncie and 
others that, owing to the hereditary influences, the State concern itself 
with the investigation of the progeny of every case of Huntington’s 
disease, and order sterilization of all those who already show symptoms, 
and to secure legislation that such of their offspring as show premoni- 
tory signs of the disease shall not be allowed to reproduce. 

Treatment op Symptoms. — The treatment is purely symptomatic. 
Arsenic has no effect. The bromids, hypodermatic injections of hyoscin, 
hydrobromate and other sedatives in conjunction with hydrotherapy are 
employed for the relief of the twitchings, but the results do not seem 
to be very encouraging. In the treatment of these patients, it is im- 
portant to take all precautions to prevent them from committing suicide. 

Course, Duration and Prognosis. — The course of the disease is a 
very slow but progressive one ; cases have been recorded jwhose duration 
was from one to two years (Gowers), hut so short a duration is very 
rare. The disease is incurable and lasts several decades; it has very 
little^ tendency to shorten life. There are cases reported With recoveries, 
but it is doubtful whether they were cases of genuine Huntington’s 
chorea. In so-called ^‘choreatic paresis” if antiluetie treatment can be 
resorted to early and intensively, the prognosis should be comparatively 
favorable. Towards the end of the disease the patients become bed- 
ridden, and succumb to some intercurrent disease or cachexia from lack 
of nourishment, bed sores and coma. Very many patients become de- 
spondent and commit suicide. 

Pathology and Pathogenesis.— The pathology of the condition is 
not nt all clear. Charcot was unable to regard Huntington’s chorea 
as a distinct clinical entity. Lannois and Paviot* found proliferation 
of the neuroglia and iuffltration of the cortex with glia cells as the 
chief changes, and they attributed to them a very important part in 
the ongin of hereditary, familial nervous ^seases. Kattwinkel foun'l 
atrophy of the supratangential fibrous layer and the radiating fibei^ 
m the central convolutions with an accumulation of round cells aroun^? 
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th Betz cells of the cortex. Boss!, Buck and Spiller found similar 
eh.ingcs. Besta attaches great importance to the vascular changes. 

Stier® and Muller® think the disease due to congenital malforma- 
tions of the motor cortex, on the basis of which the subsequent changes 
d(^velop. The former also found areas of diffuse degeneration of the 
spinal cord. 

Oppenheim and Hoppe found disseminated miliary encephalitic foci 
in the motor cortex. Greppin, Kaliseher, Kronthal, and Packlam found 
similar changes. Binswanger found changes which, in his opinion, did 
not essentially differ from those in paresis. Daniel J. McCarthy also 
found in three of his cases, which came to autopsy, changes not unlike 
those of paresis. 

Raecke ^ found the greatest evidence of disease in the cortex of the 
central convolutions, less marked in the occipital lobes, but there were 
no vascular changes in the sense of exudation. 

J. Collins® found in one of his cases the lesions to be primarily 
one of chronic parenchymatous degeneration of the motor cortex, and 
slight degeneration of the pyramidal tracts in the spinal cord. 

Damaye® found in two cases meningo-encephalitis with an intense 
neuronophagia in all stages. Keraval-Raviot found in one ease a men- 
ingo-encephalitis, and the smallest vessels completely enveloped by round 
cells just as in paresis. This, in their o|)inion, also accounts for the 
dementia. 

Alzheimer^® found in a histopathological study of 3 cases, in addi- 
tion to cortical changes, advanced degeneration in the cells of both the 
caudate and the lenticular nuclei; a marked diminution in the number 
of the ganglion cells, with a corresponding increase of the glia nuclei, 
without the formation of glia fibers. lie also noted the presence of 
lipoid material in the ganglion cells and in the vessel walls. Evidences 
of cell degeneration were seen in the subthalamic region and, to a lesser 
degree, in the nuclei of the optic thalamus, the pons and the medulla. 

Ballentine found a general shrinkage of the cellular elements, with 
some increase of the lymphoid cells of the pia with pigment. The nuclei 
in the first layer of the cortex were 'moderately increased, as were 
the satellite cells, and cells of the same type were to be seen along the 
cortical blood-vessels. In another ease, the same author found a large 
amount of cerebral fluid, 250 c.c. The weight of the brain was 950 
grams. There were also thickening of the membranes and a marked 
shrinking of the frontal and parietal convolutions. 

J. A. Pfeiffer found in two eases slight atrophy with an increase 
of the spinal fluid. The meninges were somewhat thickened, otherwise 
normal. There was no dilatation nor ependymitis of the ventricles. The 
smallness of the brain was conspicuous in both cases. The degenera- 
tion of the nerve elements was most severe in the corpus striatum, 
f>ptic thalamus, and frontal, precentral and postcentral regions. In the 
medullated fibers of the cortex, there was a deficiency of the tangential 
ibers, and the oblique fibers forming the interradiary and supraradiary 
dexus were similarly affected. The radial fibers of Meynert's radiation 
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were well preserved. The ganglion cells showed different types of 
generation; many of them were acutely de^nerated, many motje W(re 
sclerotic; they all had a great increase of lipoid pigment within thcni; 
most of the Betz cells were markedly well preserved. There was nn 
enormous increase of the glia cells, glia fibers, especially in the lower 
layer of the cortex, corpora striata and the thalami, the celk having 
small pyknotie, darkly staining nuclei being the predominating tyjie. 
The most obvious changes in the vessels were in the lenticular nuclei 
and the optic thalami. 

The walls of the capillaries were thickened and their lumen some- 
times obliterated. An extraordinary number of amyloid bodies were 
present in the posterior columns of the spinal cord, thalami and the 
lenticular nuclei. 

E. V. Ni(‘ssl-Mayendorf studied in great detail the brain of a woman 
32 years of age wlio died from chronic chorea. There were found, in 
addition to the usual cortical changes, distinct alterations in the im- 
portant tracts connecting the cortex with the cerebellum and in the 
associated nuclei of the cerebellum. 

Margulis'* found proliferation of the glia in the cerebrum, bulb 
and cerebellum. There was atrophy of the parenchymatous elements in 
the cortex, especially of the nerve cells. First, the cortex was involved, 
then the subcortex, and finally the tangential and superradiating cortex 
fibers. lie believes that the disease is a congenital degeneration — a 
chronic gliosis. The hyperkinesis he ascribes to the irritation of the 
parenchymatous elements. The process, in his opinion, is one of the 
whole central nervous system and cannot be localized. 

P. Marie and J. Lhermitte^^ found atrophy and degeneration of 
the cerebral cortex and corpus striatum. They regard the affection as 
a chronic toxic encephalitis, and would refer the intelligence defect 
to the corth^al changes, and the choreiform manifestations to the altera- 
tions in the corpus striatum. 

O. Kiesselbach found gliosis with occasional smaH .areas of soft- 
ening in all parts of the brain. He believes the corpus striatum to be 
the seat of coordinate movements, the lack of which produces chorea; 
the special involvement of the putamen and caudate nucleus is, in his 
opinion, of great significance. 

Dunlap reported at a meeting of the Section of Nervous and Mental 
Diseases of tlm New York Academy of Medicine, held March 14, 19111, 
that in a large series of cases in addition to other changes he found 
uniformly an atrophy of the caudate nucleus and putamen, with de- 
speration and marked reduction in the number of ganglion cells and an 
increase of the nuclei in the glia. J. R. Hunt, who studied the samt‘ 
sections from five of Dunlap cases, found the large cells of the globus 
pallidas throughout the corpus striatum well preserved amid the whole- 
sale loss and destruction of the smaller type of ganglion cells of tht‘ 
neostriatum. 

Jelgersma found atrophic changes in the head of the caudate nucleus 
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which was reduced to one-third of iis usual size. In his specimens there 
w.is also a marked proliferation of the glia cells. 

J. E. Hunt says: “There can be no doubt as to the constancy of 
tilt; pathological changes in the corpus striatum in Huntington’s chorea." 
H(* believes that the corpus striatum is the great infraeortical center 
for the control and regulation of automatic and associated movements. 
It is composed of two cellular systems, viz., the small ganglion cells of 
the caudate nucleus and putamen (neostriatum) and the large motor 
cells of the globus pallidus. The function of the neostriatal cells is 
iiihibitory and coordinating; that of the pallidal cells is motor. Loss 
of the small cell inhibitory system is followed by chorea; loss of the 
large cell motor system is followed by the paralysis agitans syndrome, 
viz., rigidity, tremor and disturbance of automatic and associated move- 
ments. 

From this array of findings and opinions, it becomes evident that 
there is no anatomical basis for the disease. The most common patho- 
logical changes found were those of a chronic diffuse cortical encephali- 
tis, atrophies, meningeal thickenings, vascular changes, etc., etc. Unfor- 
tunately the changes found are not characteristic, but are common to a 
number of nervous and mental conditions of adult and advanced life. 
The explanation for the symptoms of Huntington’s chorea must be 
sought at the site of the lesion. From sdl the evidence adduced up to 
the present time, it seems that lesions of the basal ganglia might be 
held responsible for the manifestations of the disease. 

Historical Summary. — The disease was first described in 1872 by 
Oeorge Huntington of Pomeroy, Ohio, at the time a practitioner on 
Long Island. It seems that the disease, as described by Huntington, 
has long been familiar to physicians practicing in districts adjacent 
to Long Island. Dunglison quotes a letter written to him by Dr. 
Walters of Franklin, New York, giving a description of the malady 
almost identical with that of Huntington; it was then known to the 
laity as “magrums.” Lyons, in 1863, published an article on chronic 
hereditary chorea in the American Medical Times, in which he de- 
scribed the disease as we see it to-day. Gorman, in his inaugural disserta- 
tion, delivered before the faculty of the Jefferson Medical College, stated 
that the disease as described by Lyons was prevalent in certain parts 
of Pennsylvania. 

Speaking of his personal experiences with this form of chorea (Hunt- 
ington’s chorea), Huntington,^® in an address delivered before the New 
York Neurological Society in 1910, said; “Over 50 years ago, in riding 
with my father on his professional rounds, I saw my first case of ‘that 
disorder,’ which was the way in which the natives always referred to 
the dreaded disease. I recall it as vividly as though it had occurred 
^Mit yesterday. It made a most enduring impression on my boyish 
•nind, an impression every detail of which I recall to-day, an intpression 
v.hich was the very first impulse to my choosing chorea as my virgin 
' ' ontribution to medical lore. Driving with my father through a wooded 
^ ^ad leading from East Hampton, L. I., to Amagansett, L. I., we sud- 
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denly came upon two women, mother and daughter, both tall, thin, almost 
cadaverous, both bowing, twisting and grimacing. I stared in wondo.. 
ment, almost in fear. What could it mean? My father paused to sp(>ak 
to them and we passed on. Then my Gamaliel-like instruction began; my 
medical education had its inception. From this point on my interest 
in the disease has never wholly ceased.'' 

Since Huntington’s description of the malady, many instances have 
been recorded practically all over Europe and in various parts of this 
country. No cases seem to have been reported from Turkey, South 
America and the West Indies. While negroes seem to be comparatively 
free from Sydenham’s chorea, Huntington's chorea has been met with 
in this race, associated with other nervous diseases, especially with 
epilepsy. 
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CQiorea of Plf'h^ncy.— The reader is referred to the section on Col*- 
®y^®^ham ’s chorea, for a description of this form. 
Ohfoiiio Aitenaittent Chorea (Oppenheiin)^In this variety relaps ^ 
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foi )W so quickly and the interval^ as the disease progresses^ become 
so vhort that the patients may be said to have chronic chorea. 

Chronic Perennial Chorea (Oppenheim).--This form lasts for years 
or I'or a whole lifetime; it is very rarely seen in children. Oppenheim 
also recognizes a chorea adiUtorum permanent, which is distinct from 
the hereditary or Huntington chorea. 

Senile Chorea. — This is a form of chorea appearing in old age/ and 
is a permanent condition, often, though not always, associated with 
mental disturbances. Biesman has observed a case of senile hemichorea, 
in which recovery took place. Bischoff has reviewed all the published 
cases of this variety of chorea and found that in about 20 per cent, of 
them the disease ran a typical course of chorea minor. 

Posthemiplegic Chorea. — This is not a very common type. The dis- 
ease is met with in incomplete hemiplegias, the movements being more 
marked in the paralyzed arm than in the leg; the muscles of the face, 
palate or tongue rarely are involved. The choreiform twitchings may 
be associated with a typical intention tremor, athetoid and associated 
movements ; voluntary effort or movement increases the twitchings, and 
in the cases in which they occur, the muscles are usually relaxed and 
hypotonic. Posthemiplegic chorea is commonly a hemichorea, and is 
due to lesions in the posterior part of the optic thalamus, the red nucleus 
and the region of the superior cerebellar peduncle. When the lemniscus 
participates in the pathological process, the choreiform movements are 
accompanied by severe pain, the so-called ‘‘central pain,’^ a characteristic 
symptom in the “thalamic syndrome.’’ Mitchell called these cases 
“painful choreas.” Touche, Henschen, Greiff, Lauenstein, Edinger and 
others report such eases. 

Hemiballismus. — Kussmaul has described under the name of “hemi- 
ballismus” a form of hemichorea in which the involuntary movements 
are rhythmical and suggest “throwing movements.” 

Prehemiplegic Chorea. — This is another form of chorea, rarely seen, 
which is due to organic brain disease. When it does occur, it is found 
to develop in slow hemorrhages into the optic thalamus and is accom- 
panied by sensory disturbances. 

Choreic Poliomyelitis. — Epidemic poliomyelitis may occasion choreic 
movements, the jerkings keeping up for days or weeks. The movements 
may precede the development of the poliomyelitic paralysis, they may 
last throughout the entire acute stage of the disease, or they may only 
be transient. This choreic type of poliomyelitis is more common in 
monkeys inoculated with the virus than in man. These twitchings in 
poliomyelitis are not to be confused with the tremors seen in the period 
of invasion of poliomyelitis. In establishing a diagnosis of paralytic 
chorea, it is important to bear in mind the possibility of the case being 
Olio of choreic poliomyelitis. 

HystOTical Chorea (Chorea Major; Chorea Magna).— Hysterical in- 
d'\iduals are frequently subject to general spasmodic movements, which 

times are not unlike those of true chorea. These movements are sud- 
^ a, shock-like, rhythmical contractions, mostly noticeable in the hands 
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and fingers, and not as severe as those m true chorea. Sometimes ;he 
involvenieiit is more extensive and the movements are more sevrre. 
This type has been described by the French school as hysterical 
chorea,” and by the German school as “chorea major”; Oppenheim von- 
siders “chorea magna” identical with severe convulsive attacks of hyg. 
teria, and to have no connection with chorea. 

Chorea Natatoria— Chorea Malleatoria. — Chorea natatoria, in which 
the patients make movements with their hands, like in swimming, and 
chorea malleatoria, in which the movements are similar to those of beat- 
ing a hammer on an anvil, may also be considered as belonging to this 
clinical group. These forms of chorea have been known to disappear 
suddenly after mental or severe physical excitement, and upon the sud- 
den reestablishment of the menstrual flow, which had previously been 
suppressed. 

Lociilixed Chorear— Isolated or Partial Chorea. — There are rare cases 
of localized, isolated or partial chorea, in which the choreiform twitcli- 
ings are limited to the lips, tongue, pharynx or larynx, and the move- 
ments may be very severe and persistent. These are probably neuroses, 
in the nature of tics or habit spasms, and are discussed in this section 
only because they are constantly being reported in literature under the 
name of “Chorea.” 

Tarantism — Tigretier. — Tarantism and tigretier are described as 
forms of chorea, both being manifestations of hysteria. Tarantism is not 
known to-day. It is supposed to be due to the bite of the tarantula, 
and when the “disease” develops, periods of depression and stupidity 
first occur. When the sound of a musical instrument is heard, the 
patients leap into the air and indulge in the wildest form of dancing 
and shouting, which is continued until they drop from exhaustion. Dur- 
ing the attacks, sexual excesses of all kinds are indulged in. 

Tigretier is a disease of modern times, very closely resembling taran- 
tism; in fact, both of these are, in many respects, like those forms 
of religious excileihent which are accompanied with spspension of in- 
hibitory control and disordered muscular movement, '^he “eonvulsioji- 
naires” in France and the “jumpers” in Maine are good examples of 
this type of disorder. 

Chorea of the Diaphragm. — ^Recurring pleurisy of the diaphragm 
and injuries to the chest are occasionally followed by rapid, rhythmical 
contractions of the diaphragm, with attacks of dyspnea and dry cough. 
The older writers described these recurrent attacks as “chorea of the 
diaphragm.” In recent literature Simonin an^d Chavigny^ describe 
two cases of this afPe(*tion in two soldiers, in both of whom the dist‘ase 
dated from long before the war. 

Bulboparalytic Chorea. — Charcot has pointed out that there are some 
cases of chorea in which the choreic spasms may disappear in fhe 
course of the disease, and a form of paralysis appear instead. Btutis * 
emphasized the frequency of these true parbses; hj believes that, becf'use 
in some of these cases mutism and dysphagia may persist for monU^s, 
these symptoms cannot be explained by any marked choreic unr<"Ht 
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in ihe muscles of deglutition and phonation, but that they must be 

to a real motor weakness, and he calls this the bulboparalytic syn- 
drome of chorea. Because salivation is not an uncommon symptom 
in severe forms of chorea, as has been observed by Price,* there seems 
to be additional evidence that there are some cases in which involvement 
of tlie bulb in chorea may be a predominating feature. 

Dubinins Chorea. — ^Dubini described a form of chorea, observed in 
northern Italy, which may appear at any age. It begins with pains 
in the head, neck or back ; this is followed by electric-like, rapid, short 
muscle spasms, involving first one arm and one side of the face, later 
the homolateral leg, and lastly the other side. These shocks may be 
accompanied by unilateral epileptiform seizures. As the disease ad- 
vances, paralysis comes on in the affected extremities, which soon be- 
comes general. The muscles become atrophied and their electrical irri- 
tability is diminished. This form of chorea is very painful; there is 
a marked hyperesthesia of the skin, the slightest touch of it producing 
the most violent contractions. The mind remains clear. High tem- 
peratures are common. After days, weeks or months, death ensues in 
coma or from cardiac failure. Very few cases recover. The disease 
is probably infectious in origin. On autopsy, meningo-encephalitis has 
been found. 

Electric Chorea. — Henoch describes a form of chorea in which the 
muscular contractions differ from those in infectious chorea, in that 
they follow one another with lightning-like rapidity. The muscles of 
the shoulder and neck are most commonly involved. There is no change 
in the nutrition of the muscles, and there are no sensory disturbances. 
The prognosis is good, except that the contractions are so frequent 
ami intense that the patients are incapacitated from work. Recovery 
takes place in a few days or weeks after the use of arsenic and hydro- 
therapy. 

• Bergeron’s Chorea. — Bergeron described a similar disease except 
that it affected delicate and anemic children. 

Summary.— There is very little known of the etiology or pathology 
of these curious forms of so-called chorea. Some believe them to be 
manifestations of auto-intoxication, others of epilepsy or hysteria, and 
still others as forms of myoclonia. 
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Synonyms.— Paralysis agitans, Parkinson’s disease, Shaking palsy. 

Definition.— l*araly sis agitans is an incurable disease appearing usu- 
ally in the fifth decade of life, and characterized by the gradual onset 
of tremor, muscular rigidity and weakness, giving rise to a peculiar 
attitude, gait and facial expression. 

Etiology.— Frequency. — The disease is said to be more rare in Ger- 
many than in Arneriea. Berger^ found 37 cases among 6,000 patients 
with nervous disease. Putzel ^ saw, during eleven years, 30 cases among 
4,000 imtients at the Clinic for Nervous Diseases in the outpatient De- 
partment of Bellevue Hospital. Kdnig® found in Siemmerling’s Clinic 
in Kiel, from 1901-1913, 23 cases among 5,000 patients with nervous 
disease. During the year 1914 there were in the wards of the Monte- 
liore Home and Hospital, 30 cases of paralysis agitans among 161 pa- 
tients with nervous disease. (Owing to the method of selecting patients 
for admission to this hospital, these figures are of no statistical value 
as to fre<iuency.) 

Age. — The disease usually begins after forty years of age. In 
Gowers’ 115 cases, two-fifths began between fifty and sixty, and about 
one-tifth in each of the two decades between forty and fifty and be- 
tween sixty and seventy; it appears almost twice as frequently be- 
tween sixty and seventy, on account of the lesser number of persons 
living during that decade. Occasionally it begins between thirty and 
forty, rarely under thirty or over sixty-five years of age. Gowers’ 
series included 2 males beginning at seventy-three, 1 female at seventy- 
four, 1 ease at twenty-nine (his youngest case). Hadden saw a case 
develop at Iweiily-five, Buzzard at twenty-one, Duchenne at nineteen, 
Berg(*r at seventeen, Ballet-Rose at fifteen, Lannois at twelve, Weil and 
Rouvillois at ten. J. Ramsay Hunt* reported 4 cases, 1 of which began 
at thirte(*n, 1 at fifteen, 1 at twenty-six and 1 at thirty. (Two of these 
were from the Neurological Wards of Montefiore .Home and Hospital.) 
J. S, Bury reports 2 eases in a brother and sister at eighteen. Clerici- 
Medea reports 1 at twenty-eight and 1 at twelve. 

bEx.— -Tim disease is more frequent in males than in females. Gowers 
found it in Gl males and 43 females; Konig, 12 males and 11 females; 
Mendel found both sexes equally affected; Putzel, 19 males and H 
males; Montefiore Home and Hospital, 17 males and 13 females. 

Rage. Judging from the reports the disease seems to be more preva- 
lent in the Anglo-Saxon than in the German race. It is of great rarity 
in the negro race. Up to 1913, Burr ® saw only one ease in a negro at 
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rhiladelpWa General Hospital, no other case having ever been 
seen in that institution, or at the Philadelphia Infirmary, or at the 
t!nive''sity of Pennsylvania Hospital. It is said to be comparatively 
fare in Italy. Among Caucasians it seems that it is the most highly 
gtrujif' who are prone to the disease. , 

Hereditary Influences. As a general rule, the influence of heredity 
in the development of the disease is not marked, although it may be a 
predisposing cause in many cases. Both Berger and Gowers found in 
15 per cent, of their cases a history of the disease in more than one 
member of the family. Of Wollenberg’s 19 patients 5 had a family 
liistory of mental and nervous disease. Oppenheim knew of one family 
in wliich two sisters developed paralysis agitans at an early age, a 
third becoming affected late in life with senile dementia with peculiar 
( lioreic movements of the tongue. In another one of his cases of paraly- 
sis agitans, a brother had the disease and a sister had bulbar palsy. He 
also saw one family in which three sisters had the disease. From his 
cases he is led to believe that the disease has a special tendency to 
aj)pear in long-lived families. Clerici-Medea^ saw in one family 2 sisters 
with the disease, and in both it developed at an early age (see under 
Age). Bury (.see under Age) is also of the opinion that certain families 
are more prone to it than others. Bonnhoeffer and Siehr saw 2 cases 
in one family. Lundborg ® reports 7 cases of paralysis agitans in three 
generations of the same lineage in one Swedish peasant family ; besides 
these, 2 more cases existed in that family which were never diagnosed 
by a physician. 

Social Infi^uences. — Occupation, exposure to lead, brass and mer- 
cury, and one’s station in life seem to have little or no influence on 
the development of paralysis agitans. Living in damp rooms, or pro- 
longed exposure to wet and cold has been, in I’utzel’s cases, a most 
efficient etiological factor. Walz thinks the disease occurs only in in- 
dividuals who have a deteriorated nervous system. J. M. Clarke ® sug- 
gests that the condition is one of the premature senescence-abiotrophy of 
certain neuronic systems, which may occur at any age. 

In our cases at the Montefiore Home and Hospital the patients af- 
fected with paralysis agitans were persons of good emotional equilibrium. 
Bad habits, dissipation, sexual excesses, overindulgence in food, alcohol 
or tobacco seem to have been no determining factor in our cases. 

Anxiety, Worry, Emotional Excitement, Fright, Grief, Anger. — 
Prominent among the predisposing causes mentioned by most writers are 
anxiety, worry, emotional excitement, fright, grief and anger. Several 
ca.ses due to fright developed among the inhabitants of Metz and Stras- 
burg during the Franco-Prussian war. Lorain reports the case of a 
sevcnteen-year-old girl frightened by the bursting of a shell in the cellar 
in which she had taken refuge during the siege of Paris; she immedi- 
ateJy developed a tremor of the right arm which soon extended over the 
entire body, and at the end of five years she was still suffering from 
paralysis agitans. In the light of our experience in the late war, it 
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would be interesting to know whether this was a case of genuine partly, 
sis agitans, or of what, nowadays, we call shell-shock or “war neurosis.*' 
Gowers' could find in only one-third of his cases a direct cause. 
THAUMA.—Traiima wi1h its accompanying psychic effects is well 
recognized as a i)redjsposing cause. Walz’s^^ analysis showed, in 26 
cases: general eoneussiori in d eases; stabs and cuts in 7; burning and 
freezing in 1 ; spiains, fractures and twists in 4; and contusions ia 8. 

It was Charcot who first pointed out that physical injuries in gcii- 
eral were frefjuently a predisposing cause in the production of the 
disease, and furthermore that it often began first in the part wliich 
was injured. KralTt-Kbing/- however, found in his series of 110 cases, 
only 7 cases in whieli trauma could be attributed as a cause. He be- 
lieves llie eause to be fatigue due to overstrain in the muscles, because 
in 50 out of 88 eases lie found the disease had developed first in the right 
upper extremity, and tliis was the extremity utilized by the patients in 
the course of tlieir daily tasks. This is the reason he thinks that unless 
trauma to the lower limb is the predisposing cause, the disease begins 
most commonly in the npi)er limbs. 

Trauma may also determine the spread of the disease in a case 
which is already sliowiug signs of it. 

Infectious Diseases. — Cases have been reported after typhoid, ma- 
laria, syphilis and the other inftHitious diseases, but it is doubtful whether 
these can be considered determining factors. 

Symptomatology. — Clinical History. — Mode of Onset , — The usual 
onset of the disease is gradual. Prodromal symptoms, such as burning 
or rlioumatie pains, weakness, numbness, girdle pains and local non- 
inflammatory swellings, frequently precede the characteristic symptoms 
of tremor and rigidity. These are sometimes erroneously considered 
manifestations of rheumatism. They are vague and wandering, their 
distribution moi’c or less general, or localized in the limb or limbs, which 
latei become atfeeted with the disc‘asp. They may make their appear- 
ance years or mouths before the development of the other symptoms. 

pJiYsic.vL Findings. — Tremor . — Tremor is the first "=lSymptom of thtf 
diseas(‘ in two-lhii'ds of tlio cases; there are rare cases in which it is 
absent throughout the entire course of the disease — the so-called paraly- 
sis aijitaus sine ayiiatione. vel ircmorc. 

The tremor eonsists of slow, rhythmical oscillations, 4-7 per second, 
iioticcMl chieHy in the distal ends of the upper extremities, the hands 
and fingers. The movements take the form of flexion and extension, 
abduetiou and adduction of the fingers; flexion and extension, prona- 
tion and supination of the hands. They are usually within narrow 
limits, the thumb and index finger merely rubbing together as in “roll- 
ing pills or “(‘ouuting eoins.^* The movements in the hand and fore- 
arm are less limited, and may sometimes amount to true shaking. Tlie 
twmor is slight at the beginning and increases with the progress of the 
disease; it lessens in frecpiency as it inei:ieases in amplitude, the fioe 
tremor of the early stage being quicker than the coarser tremor of the 
later period. 
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The most characteristic feature of the tremor as pointed out by 
Parkinson is that it continues during rest. It is present when the pa- 
tient is lying down or standing, whether his hands are supported or 
hanging by his side. The character of the tremor is remarkably stereo^ 
i}fj)C'd; the same movements of flexion and extension occur in the same 
tempo and with the same amplitude of oscillation all the time. It may 
from time to time increase or diminish in its intensity, but only for a 
seeond or two, after which it resumes its original character. 

Voluntary active movements stop tlie tremor for a time; it ceases 
momentarily when the patient extends his hand or alternately opens and 
closes it. Momentary cessation of the tremor may be observed when 
he grasps an object or changes the position of his limbs, or when he is 
made to fix an object with his eyes. This temporary cessation is due 
1o the general inhibiting effect of active movement. 

During forced active movements or during slow but continuous move- 
ment, such as writing, the tremor persists or is increased ; active move- 
ment associated with excitement also increases it. A patient with 
shaking palsy may be more comfortable when walking than when sit- 
ting or lying down and may be able to walk long distances without 
being annoyed by the tremor. The tremor ceases in the limbs involved 
in an attack of hemiplegia, to return with the recovery from the hemi- 
plegia. Variations occurring in the rhythtn or rapidity of the tremor 
later in the disease are dne to the effect of the accompanying muscular 
rigidity. The relation between tremor and rigidity is aptly expressed 
by Ilughlings Jackson when he says, “Tremor is rigidity spread thin, 
and rigidity is tremor run together.'* 

Passive movements may stop the tremor for a time or even altogether 
(Oppenheim), but it is then to some extent transferred to other muscles 
and is increased in the extremity which is not being manipulated. Con- 
centrating the patient's attention, or a mere attempt to touch the shaking 
lind), may also temporarily inhibit the tremor. The tremor always ceases 
during sleep and under narcosis. 

The shaking may be confined to one arm or hand or it may involve 
both arms, or an arm and leg on the same side, or all four extremities. 
In tlie hemiplegic fonn the facial muscles may also participate in the 
involvement. Pronounced tremor is generally less common in the lower 
than in the upper extremities. When the legs arc involved, the tremor 
is most noticeable in the calf muscles, but it may be seen in the thighs, 
and even in the toes. Occasionally the muscles of the trunk and back 
may participate in the tremor, but it is almost never seen in the ab- 
dominal muscles. The head is not always spared ; tremor of the lower 
jaw, of the muscles of the chin, lips and tongue is not uncommon. Gow- 
ers saw the tremor once in the orbicularis palpebrarum and Westphal in 
th(- lower facial muscles. In one of Oppenheim 's cases the tremor of 
eyelids was so intense that he could not make an ophthalmoscopic 
exinnination of the patient's eyes. 

Rarely do the muscles of respiration participate in the tremor. 
Chiller, Graeffner, Cisler and others report tremor in the vocal cords. 
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and Rosenberg saw it in the vocal cords and velum palati. (Of, Speech, 

p. 527.) . . ^ . 

Muscular Rigidity . — Another characteristic s3Tnptom is muscular 
rigidity; its intensity bears no relation to the intensity of the tremor. 
As a rule, it sets in iatcr than the tremor, and the patients may be con- 
scious of it long before it can be elicited by the examiner. The facial 
expression, attitude, gait, and the slowness in the execution of volun- 
tary movements are all due to this rigidity. 

The rigidity is cadaveric and differs from that of hemiplegia or 
paraplegia in that it is permanent and is not increased ’by the move- 
ment which elicits it. It produces a resistance in the limbs which does 
not vary, whether the limbs are moved slowly or rapidly. Passive 
movement elicits a slightly ‘‘interrupted” rigidity of the muscles—the 
so-called “cog-wheel” phenomenon (Moyer) — not unlike the sensation 
experienced by one on “pulling a ratchet.” Another peculiarity is 
that, in spite of its severity, the rigidity may be overcome on repeated 
passive movement, except in the older cases in which marked contractures 
have already resulted. 

Attitude and Facial Expression . — ^As the disease advances it pro- 
duces almost absolute fixation of the entire body, causing the patient’s 
head to he inclined forward, as if fixed to the trunk. The facial mus- 
cles, having lost their emotional play almost entirely, the face looks as 
though it were covered with a mask. The back is curved in kyphosis— 
rarely in lordosis or scoliosis. The patient holds himself “rod-like,” 
with arms abducted, the elbows fiexed and the wrists extended, with the 
fingers either flexed at all joints or at one joint; at times — especially 
when the intcrossci are involved — ^the fingers may be extended, or 
the hand may assume a position similar to that in which a pen is held 
(Charcot’s writing hand), or the fingers are dug into the palm of the 
hand (I)(\ierino’s fakir hand). The thighs are flexed and adducted, the 
knees bent and the feet held in a position of talipes equinovarus with 
a claw-like deformity of the toes. 

Muscular Wcalatcss . — Muscular weakness and rigidity usually come 
on together, and are as (*liaract eristic of the disease as the tremor. The 
loss of muscle power varies much in degree: at first it is slight; it grad- 
ually increases, being usually greatest hi the part in which the tremor 
developed first and most. This weakness must not be confused with 
the general w(‘akm‘ss seen occasionally as a prodromal symptom. It 
never amounts to a total paralysis; it may precede the tremor or may 
begin simultaneously with it. Impairment and, retardation of active 
nioyements in tlu* tliscase are due to the muscular weakness, and the 
rigidity, altlamgli it may be noticed even before the rigidity is very 
marked. Active movements are slow; the muscles do not seem to re- 
spond immediately to the will. The simplest movements are carried out 
sluggishly, as if with great deliberation; the more complicated the 
movement, the greater the sluggishness. * 

^ of paralysis agitans, when the patient 

asked to walk across the room, he begins hesitatingly, with short, shuf- 
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fling steps, and hurries more and more until he reaches his destina- 

— **festinating gaiV*; if at the point of destination he has no sup- 
port or no object to grasp, he does not stop but falls to the ground. 
This is called ** propulsion.*^ The patient ‘‘runs after his center of 
gravity.*^ There is sometimes a tendency to run backward — ** retro* 
pulsion.^* Retropulsion occurs when the patient bends too far back, 
as in trying to take an object from a shelf. A similar phenomenon may 
be elicited when the patient is attempting to walk in a lateral direction 
^^‘lateropulsion.** These peculiarities in gait can best be brought out 
by giving the patient a push in the desired direction or pulling his coat 
backward. One of our patients at the Montefiore Home and Hospital 
could walk much better backward than forward. Propulsion and retro- 
pulsion are much more common than lateropulsion. Oppenheim explains 
tliese disturbances in gait as due to the fact that the patient has special 
difficulty in bringing the groups of muscles which have been in a con- 
dition of rest or tonic spasm rapidly into one of contraction or relaxa- 
tion. He cannot arrest the motion and is compelled to continue the 
movement in the direction once taken. 

Loss of Associated Movements. — J. Ramsay Hunt lays great stress on 
the early loss of associated movements of the arms in walking. When 
a patient with paralysis agitans is asked to swing his arms voluntarily, 
ho has no difficulty in doing so, no matter how much rigidity there 
may be in his muscles, but on walking, he holds his arms stiffly side 
by side, and the natural swing of the arms as seen in a normal in- 
dividual is absent. An attempt at this “natural swing of the arm 
can even be noticed in a patient with hemiplegia due to a lesion in the 
course of the pyramidal tract ; careful examination of a patient of this 
kind will show that he cannot swing his arm voluntarily when asked 
to do so, but when walking, no matter how much spasticity or paralysis 
there may be in the arm, the tendency to swing it will be at once notice- 
able. The absence of associated movements in paralysis agitans can 
also be readily demonstrated when the patient is asked to make a “fist^^; 
the normal extensor “kick’’ of the wrist seen in a normal or hemiplegic 
individual is entirely absent. The marked abduction of the thumb and 
tlie spreading of the fingers on opening the hand quickly, seen in a 
normal individual, are also absent in a patient with paralysis agitans. 
This loss of rhythmical associated movements of the arms in walking, 
on making a fist and opening the hand, constitutes, in Hunt’s opinion, 
an important sign of the clinical types of “pallidal palsy.” {Cf. Pathol- 
ogj" and Pathogenesis, p. 537.) The author has found the loss of these 
associated movements a helpful aid in the differentiation of paralysis 
agitans from the functional as well as from the hemiplegic type of paraly- 
sis due to pyramidal tract involvement. 

Speech.— The voice, in paralysis agitans, is weak and whining; speech 
does not begin until some time has elapsed after the thought has been 
created. There is no modulation in the voice; after the patient has 
once begun to speak, the words roll over each other. There is no 
scanning, and rarely is it explosive in nature. These changes in speech 
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d6p6iid. upon tho amount of tremor and. rigidity in tli6 musclos of tlie 

larynx and articulation. . i. 

The study of the larynx in paralysis agitans is diftcnlt, on account 
of the presence of false tremors, which may be very misleading. As him 
been pointed out, true tremor may be present in the vocal cords, as in 
the other muscles of the body. Graeffner has shown that at tiinofi 
the tremor may be ipsolateral (on the same side) with the tremor of 
the upper extremity, or it may be contralateral (on the opposite 
side). In 80 cases he found 21 in which there was a tremor of the 
entire larynx of the same tempo as the tremor of the body; in 27 the 
tempo was different; in 32 there was no tremor of the true vocal cords. 
In 8 cases without tremor of the body, tremor of the larynx was ob- 
served in 5 cases. The tremor of the larynx, in all the cases in which 
it was’ present was most evident in the open position of the vocal cords. 
In 12 of the cases the adductors were involved. Cisler^* found in 
75 per cent, of his cases a ''cadaveric rigidity’’ of the cords. Accord- 
ing to Glogau,’® a mouth record taken in cases of paralysis agitans will 
show from the impulse to speak to the first explosive word a straight 
line corresponding to the reaction time between the two. 

Other speech disturbances, such as stammering, stuttering or aphasia 
have never been observed in this disease. 

Eyes , — There is never a true paralysis of the ocular muscles, and 
there is no nystagmus. The ophthalmoscopic examination shows no 
changes in the fundi which can be considered characteristic of the dis- 
ease. Oppenheim noted a paralysis of convergence in one case, which 
he thinks was due to a tonic contraction of both abducens muscles. 
Slowing of the eye movements and oculomotor paralysis have been 
described ( Saint-Leger, Debove and Neumann). In two of Oppen- 
heim ’s cases of unilateral paralysis agitans there were oculopupillary 
symptoms on the affected side ; in another unilateral case he also noticed 
the presence of a von Graefe. Moezutowsky (cited by Oppenheim) lays 
stress on the fact that when the eyes are opened, the frontal muscles 
may sometimes be seen to be in a condition of tonic contraction, so that 
the folds on the forehead disappear gradually instead of suddenly. 
Oppenheim never observed this phenomenon. 

Bulbar Symptoms. — Dysarthria, dysphagia, salivation and drooling 
have been noted. Bernhardt noted, in one case, forced laughter similar 
to that seen in pseudobulbar paralysis. Oppenheim once saw excessive 
salivation associated with an uncontrollable discharge of mucus from 
the nose. 

Reflexes. The superficial and deep reflexes are always present, rarely 
increased ; later in the disease when the rigidity is marked they may 
be difficult to elicit. There is no Babinski or any of its modifications 
present. False clonus due to tremor may be observed. Oppenheim has 
been able to elicit true clonus in a few exceptional cases. Tileston 
also observed true clonus without other sign» of pyramidal tract involve- 
ment. GraCffner has found the pharyngeal reflex absent in 20 out of 
34 oases and markedly diminished in 9 cases. Mendel’s obsemtions 
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ill reference to the loss or diminution of the Achilles reflex were not 
borne out in 28 cases examined by Graeffner, although this reflex was 
iound to be modified in a number of the cases ; these modifications, he 
believes, were more, in conformity with the general findings in the senile 
and arteriosclerotic. 

Huet-Alquier and others regard exaggeration of the deep reflexes as 
tlie usual condition. Our eases, in the absence of complications, never 
showed any abnormality in the reflexes. 

Westphars paradoxical reflex may often be seen, not only in the 
extensors of the foot, but also in the other muscles. This reflex is a 
contraction produced by the passive approximation of the origin and 
insertion of any muscle. If, for example, the patient ^s foot is pressed 
upward, a tonic contraction appears in the extensors of the foot, most 
noticeable in the tibialis anticus, which persists for a considerable time, 
and maintains the foot in a position of dorsiflexion. This symptom is 
of no value when the patient, in the belief that he should keep the 
foot in this position, actively contracts the extensor muscles. 

Abnormal associated movements in the toes of the healthy foot, when 
the patient attempted to move the affected foot, have been seen by Oppen- 
heim and Frank. 

Drop-wrist or the “grasping reflex,’’ which is a normal phenomenon 
in infants, but is inhibited in adults, appearing only when the higher 
cortical centers of inhibition are destroyed, has been noted by Bech- 
terew in focal lesions of the cerebral hemispheres in the late stages 
of general paresis and diffuse arteriosclerosis accompanying hemiparesis. 
It has also been noticed by Janischewsky in one case of paralysis agitans. 
Bechterew thinks the center of this reflex is in the optic thalamus. 

Sensation . — There are no objective sensory disturbances in this dis- 
ease. Hyperesthesia?, paresthesiae and hypesthesiae are common both as 
premonitory symptoms and throughout the course of the malady (0/. 
Karplus^^). Some patients complain of a feeling of excessive heat or 
cold or vertigo. The sensation of heat does not depend upon an elevation 
of the body temperature. Grasset and Apollinario have found a rise 
of temperature on the external surface of the body and Fuchs has ob- 
served an actual rise of temperature. A rise in the body temperature, in 
the majority of cases, is, however, an indication of some acute compli- 
cation. 

Acute pain, except as a premonitory symptom, is, as a rule, not 
found in paralysis agitans, although the French school has described a 
painful form of the disease which they call “forme douloureuse” 
(li’IIirondel). The patients seem to experience great trouble at night 
because, on account of their rigidity, they cannot turn around in bed 
to change their position, and in some cases the paresthesias may be so 
distressing that they cannot tolerate even the pressure of the bed clothes 
an their bodies. 

Muscles . — The muscles show no change in size; late in the disease, 
^licn the patients have reached the stage of general helplessness, atrophy, 
due to disuse, may be seen. 

VOL. X— i4. 
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As a general rule the electrical irritability of the rmiscles to both 
currents remains normal. Borgherini^® found a delay in the latent 
period of muscular contraction and a lessened irritability of the mus- 
cles and nerves to the electric current. The weight of authority h 

against these changes. c i. j 

^^t*^_Hyperidrosis is common. The skin ot the hands may 
be smooth, erythematous and shining; occasionally it is edematous, 
known in French as “main succulente. ' ' 

Joints— The joints are usually not affected, although French writers 
have suggested that there might be true parkinsonian arthropathies. 
Oppenheim thinks that these joint affections are probably combinations 
of paralysis agitans with arthritis deformans. 

Sphincters.— In typical cases there is no involvement of the sphinc- 
ters. If the subject of the disease is well advanced in years there may 
be complications, such as a hypertrophied prostate in the male, or a 
prolapsus uteri in the female, which for mechanical reasons may pro- 
duce rectal or bladder disturbances. 

Gastro-intcstinal Tract. — Owing to the sedentary habits and lack of 
exercise, most of these patients have poor appetites and suffer from 
constipation. Oppenheim observed, in one case, severe gastric dis- 
turbances with preeordial pains and obstinate constipation one year 
before the development of the disease. Raymond records a case in 
which jaundice was a prominent symptom at the onset of the disease. 

Laboratory Findings. — Blood and Blood-Pressure. — In uncompli- 
cated eases there are no changes in the blood-picture or in the blood- 
pressure. 

Urine. — ^Phosphaturia is common; the sulphates have been found de- 
creased in amount. The urea nitrogen is normal. 

Cerehrospinal Fluid . — The cerebrospinal fluid showed nothing patho- 
logical in any of the cases at the Montefiore Home and Hospital. Camp, 
of Ann Arbor, found in 10 of his cases that the globulin and albumin 
were not increased; the reducing substance was present ^nd the count 
did not average above four cells in any case. 

Special Findings. — Psychic Symptoms. — Parkinson, in his original 
essay, mentions no mental symptoms as constituting a part of the clin- 
ical picture. According to Ball (cited by Putzel^®), paralysis agitans 
and insanity are associated more frequently than is commonly believed. 
Kiinig found many cases of hypochondriasis, melancholia and paranoid 
conditions among his patients; rarely, if ever, w^as euphoria present; in 
certain cases a true psychosis was developed ; senile dementia and ter- 
minal deliria were frequent combinations. 

In general, it may be said that the intelligence in most of the cases 
is unimpaired. The distressing symptoms toward the end, with their 
general helplessness, make the patients peevish, irritable and depressed. 
In our experience, no matter how severe theu disease was before they had 
become bedridden, they all seemed to be good-natured and satisfied with 
their lot. By the weight of authority, mental symptoms early in 
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disease are not a characteristic part of the clinical picture, and are to be 
ponsidered complications rather than symptoms of it. 

Diagnosis. — The slow, progressive development in the fifth decade 
of life of a chronic painless disease, characterized by tremor, muscular 
rigidity, a mask-like face, statuesque and rod-like station, with a festi- 
nating gait, is diagnostic of a typical case of paralysis agitans. There 
are, however, many atypical cases which may need prolonged observa- 
tion before their true nature can be determined. 

Differential Diagnosis. — Multiple Sclerosis. — ^Paralysis agitans is 
distinguished from multiple sclerosis by the fact that in the latter the 
tremor is coarser, not as rhythmical, and occurs only during the per- 
formance of a voluntary movement, i.e., an intention or/ ^ action^' tremor, 
which is associated with nystagmus, optic nerve changes, a scanning 
speech, exaggerated reflexes, and bladder disturbances, and affects 
younger individuals. If the paralysis agitans begins with weakness and 
rigidity, without tremor, the typical attitude of the limbs, head and 
trunk will be diagnostic, but when the disease is unilateral, and without 
tremor, a correct diagnosis may be impossible. 

Paresis. — In paresis the tremor is not rhythmical, and does not 
persist during rest. The absence of characteristic attitude and gait, 
with the mental changes and the positive l^iological findings in the blood 
and cerebrospinal fluid will make the diagnosis clear. 

Senile Tremor. — In senile tremor the head is chiefly affected, and the 
tremor is brought on or intensified by active movements; there is no 
rigidity or peculiar attitude and gait. Senile tremor occurs much 
later in life than the usual cases of paralysis agitans. 

Senile Arteriosclerosis of the Brain and Cord. — This condition may 
produce a clinical picture resembling paralysis agitans. The presence 
of true paralyses, with bladder involvement, dysphagia or dysarthria, 
resembling pseudobulbar palsy in the cases of cerebral arteriosclerosis 
and exaggerated deep reflexes with a spinal type of sensory disturb- 
ances, when the cord is involved, will be diagnostic criteria. 

Unilateral Spastic Hemiplegia. — ^Unilateral spastic hemiplegia of a 
slowly developing type may simulate unilateral paralysis agitans, but 
it will be differentiated from it by the presence of symptoms of pyramidal 
tract involvement. 

Hysteria. — In hysteria the presence of hysterical sensory manifesta- 
tions, and the mental condition of the patient, in addition to the char- 
acter of the tremor which is irregular, of greater amplitude, with a 
tendency to appear in attacks influenced by suggestion and hypnotism, 
will aid in differentiating the two conditions. 

Traumatic Neuroses. — Traumatic neuroses are sometimes followed by 
a tremor, attitude and gait similar to paralysis agitans, and inasmuch 
as genuine paralysis agitans frequently follows trauma, a perplexing 
diagnostic problem may arise. Restricted visual fields, disturbances of 
sensation, exaggerated reflexes, and lack of progression, with possibly 
a history of litigation for personal injuries, will be in favor of the 
diagnosis of a traumatic neurosis. 
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The jerky, coarse, irregular character of the movements 
of chorea can hardly be mistaken for shaking palsy. 

Arthritis Def ormms. -^BpiWer reports a case of paralysis agitans 
diagnosed as arthritis deformans, until a tremor appeared in one of 

the limbs. . . ^ ^ 

Cerebellar Ducase.— Cerebellar disease may give rise to lateropulsioii 
or propulsion with tremor, but the coarseness of the tremor combined 
with ataxia, hypotonia, dysdiadokocinesia, dysmetria and asynergia, in 
cerebellar disease, will serve to distinguish between the two conditions. 

Wilson's Disease.-— T'he juvenile form of paralysis agitans may some- 
times be confused with Wilson’s disease (progressive bilateral lenticular 
degeneration) but the coarseness of the tremor, the early onset of dys- 
arthria and dysphagia, with the characteristic mental symptoms, and 
the very rapid course in the acute cases with fever and emaciation, 
in the latter, will be of diagnostic significance. 

Tremors of Metallic Poisoning. — The tremors seen in chronic metallic 
poisoning will be distinguished from the tremor of paralysis agitans, 
by the history of occupation or exposure, the mode of onset and the 
course of the disease. (For further differential diagnosis, see section 
on Tremors, p. 463.) 

Complications. — Symptoms of focal disease of the brain and spinal 
cord due to arteriosclerosis may frequently be associated with paralysis 
agitans, but inasmuch as such focal lesions may in themselves produce 
a parkinsonian tremor with rigidity, it is at times impossible to ascer- 
tain whether the condition is merely symptomatic of paralysis agitans, 
or whether it is a complication. 

Berger has seen sudden attacks of transient hemiplegic weakness, 
and Gowers has known of occasional sudden attacks of transient gen- 
eral powerlessness occurring in paralysis agitans without any lesions 
being found in the brain to explain them. These are probably due to 
temporary spasm of the cerebral arteries — ^intermittent cerebral claudi- 
cation.” 

Early mental failure with loss of memory may be a complication of 
the disease. Gowers has once met with convulsions resembling those 
of epilepsy as a complication in a woman 59 years old in whom the 
convulsions and the paralysis agitans began at the same time. Buzzard 
has reported a case in which there was a semi-cataleptaid condition of 
the limbs. The combination with tabes dorsalis is very rare, as is that 
with Basedow's disease. Luzzato and Lundborg have seen paralysis 
agitans associated with symptoms of myxedema, Osnato reports a 
case of paralysis agitans and myopathy occurring in an uncle and 
nephew, with evidences of internal glandular disturbances in the latter. 
J. Roux saw a man of 71 years of age with paralysis agitans com- 
plicated with an acquired myotonia. Diabetes mellitus was a serious 
complication in one of our cases of the disease. 

Clinical Forms. There is a tendency in ntodem medicine to consider 
paralysis agitans as being not a distinct clinical entity, but a i^yiidronic 
with a definite characteristic complex of symptoms which may be due 
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10 various pathological couditions. With this view in mind, J. Ramsay 
Hunt,** of New York, recognizes three types of the disease: (1) the 
presenile and senile; (2) the symptomatic type; and (3) the rare juve- 
nile form. Paralysis agitans without tremor or without rigidity and 
all the other various irregular and incomplete manifestations of the 
disease, the so-called formes frtistes/^ he considers subdivisions cor- 
lesponding to variations in the symptomatology. He believes that all 
tliese are forms belonging to the paralysis agitans group, and that they 
are related to each other clinically because they all present the chief 
symptoms of the syndrome (rigidity and tremor) but that they present 
differences which are due to different, localization and different kinds 
of lesions. 

The juvenile type of paralysis agitans he considers a pure system 
disease, due to a slowly progressive atrophy of the motor neurons of 
the globus pallidus mechanism, while the presenile, senile and sympto- 
matic forms are dependent upon senile and vascular changes in the 
course of the same mechanism. 

JuvenUjE Type. — The juvenile type is characterized by the unusual 
frequency of familial incidence, the early age of onset, the more rapid 
progression of the symptoms, the comparatively early involvement of 
the bulbar muscles, the rarity of the forn^ without tremor and the in- 
frequency of subjective sensory symptoms^ 

Hemiplegic Type. — The hemiplegic type is not very common. In 
many of the cases reported as belonging to this type there was merely 
a predominance of symptoms on one side, but the facial expression and 
attitude were characteristic of typical cases of the disease. Juarros*® 
reports a case in which the tremor and rigidity were exactly confined 
to one side of the body and there was no sensation of heat or perspira- 
tion on that side; the reflexes were normal. When the rigidity pre- 
cedes the tremor in these unilateral cases, they may simulate a case 
of slowly developing hemiplegia; the same is true when the involve- 
ment in one limb alone persists for any length of time. Marshall Hall 
distinguished a hemiplegic and a paraplegic type and Berger added a 
monoplegic form. Gowers thinks that these should not be considered 
types, that they are merely prolonged stages of the disease, which later 
have a tendency to become generalized. 

Paralysis Agitans sine Tremore. — This is not a very uncommon 
variety. The tremor may be very slight or entirely absent; in these 
cases the diagnosis depends upon the rigidity, facies and attitude. 

Types with Variations in the Tremor — Formes Frustes. — ^In some 
cases the tremor may be marked and constant in one part of the body, 
and be brought out in another part only on movement. In the latter 
cases the tremor may simulate that of multiple sclerosis (see Diag- 
nosis, p. 531). 

There are also rare cases in which tremor is present and rigidity 
slight or absent; in these, unless the tremor is very marked and typical, 
the condition may be impossible to distinguish from essential tremor, 
hysteria, or any of the other neuroses. 
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Paralysis Agitans with Hypotonia. — ^Forster** described a form 
of paralysis agitans with hypotonia, i.e., tremor without rigidity, and 
Kramer saw a rare “paralytic'' type of paralysis agitans— typical 
paralytic disturbances without tremor and without rigidity. Hunt thinks 
that krtimer's and Forster's cases are vascular in type and not a sys- 
tem disease, not unlike the flaccid hemiplegias. 

Types with Peculiar Attitudes. — This type is not very common; 
in some the head may be inclined backward, or to one side, as in 
torticollis, or rarely the entire body may be in extension instead of 
flexion (Charcot). 

Forme Doulourkuse, Forme Rheumatism ale. — ^In these cases pain 
of a dull character over the joints or limbs may be so marked as to 
be the predominating symptom in the clinical picture. 

Symptomatic Forms. — Paralysis agitans occasionally follows true 
hemiplegia, being limited to the limbs first paralyzed. It is questionable 
whether these cases can be considered true paralysis agitans, or compli- 
cations of hemiplegia in which the tremor resembles paralysis agitans. 
This form has been noticed in lesions of the cerebral peduncles and of 
the midbrain, due to neoplasms, inflammation and arteriosclerosis. 

The author recently had an opportunity of observing a case belong- 
ing to this group in the service of Doctor Strauss at the Montefiore 
Home and Hospital. A man of 43 years of age was admitted, com- 
plaining of fainting spells, weakness, and poor memory, all of which set 
in three years ago, following the death of one of his daughters. His 
previous history was absolutely negative. The only positive findings 
on examination were slight parkinsonian tremor with rigidity of the 
left arm and leg, with general features of hyperthyroidism which led 
us to diagnose paralysis agitans. Cranial nerves, cerebrospinal fluid, 
blood, etc., were negative. He had been going around the various hos- 
pitals and clinics in which his condition was diagnosed as hysteria. 
After three months’ stay at the Montefiore Home and Hospital, with- 
out any previous acute disease or complaint, he becamQ^^v comatose and 
died a few hours later. Necropsy showed a large glioma involving the 
entire right temporal lobe, which had flattened out the lenticular nucleus, 
caudate nucleus and optic thalamus on that side without invading these, 
as far as could macroscopically be determined. The right ventricle 
was also partially collapsed and the septum lucidum of the third ven- 
tricle was pushed to the left. 

Atypical Forms. — Many atypical and unusual cases of paralysis 
agitans, which it is impossible to classify, have* recently been reported 
in medical literature. 

The following cases are cited as illustrations: 

Case A— Gilpin,^« of Philadelphia, showed before the Philadelphia 
Neurological Society {see transactions of meeting held on March 24, 
191^) a man 50 years of age who had a synchronous tremor of the 
right hand and head, with a fixed countefiance and awkward speech ; 
his pupils were dilated and immobile; he also had a paroxysmal cough 
of a suffocative character, without laryngeal abnormality, except for a 
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slight displacement of the epiglottis. The tongue when protruded was 
slightly deviated to the left, and the left side of the face appeared 
more active than the right. 

Case 2 , — Janischewsky reports a case of paralysis agitans in a man 
Avho had difficulty in voluntary movements of the face and tongue, but 
who could fix his eyes on an object and keep them there in spite of the 
movements of the head; he could also follow the movement of an ob- 
ject with his eyes, no matter how rapidly it was moved. The author 
explains these phenomena as due to a lesion somewhere between the 
primary or lower centers for ocular movements and the cerebral cortex, 
the difficulty in movement and the rigidity in paralysis agitans being 
due, not to a paralysis in the sense of difficulty of voluntary contraction, 
but rather to a difficulty in relaxing the antagonist. 

Case 3 , — Y asiliu and Parhon observed in a soldier, after an injury 
io the left parietal region, a parkinsonian tremor confined to the right 
middle, ring and little finger, with sensory changes. Operation showed 
only a fracture of the inner table, without any lesion in the meninges. 
In a few days after the operation the tremor disappeared and paralysis 
set in. These authors raise the question whether the tremor of paraly- 
sis agitans could not be cortical in origin. 

Treatment. — General. — The disease bejng incurable, the treatment 
is necessarily symptomatic. The patient is to be maintained in good 
general condition ; mental and physical excitement are to be avoided ; a 
carefully selected diet, very light exercise and mild hydrotherapeutic 
measures are recommended. In the later stages of the disease the 
patient should be kept in as comfortable a position as possible, and 
all measures should be employed to prevent contractures. Charcot 
pointed out that these patients usually feel better driving in a carriage 
or in a railway train ; this has led to the construction of “fateuils trepi- 
dants,^’ chairs which, by their continuous oscillations, give ease and 
comfort. 

Electrotherapy. — Electrotherapy is of little service. Some claim 
that a weak faradic current, frequently interrupted, diminishes the 
tremor. Oppenheim recommends the use of electric baths and gentle 
passive movements. 

Gymnastic Exercises. — Gymnastic exercises to relax the rigid mus- 
cles allowing the various members of the body to fall against gravity 
are recommended by Friedlander.^® During these exercises overstrain 
must be avoided. W. B. Swift,*® of Boston, reports improvement after 
graduated slow exercise given to the arms, hands, legs and toes for 
fifteen minutes, three times a day. 

Hydrotherapy. — ^Warxn baths are useful to control the rigidity. 
Several patients at the Montefiore Home and Hospital, in the latef 
stages of the disease, who had been rendered entirely helpless by the 
rigidity, were kept for two to three hours in a continuous bath of body 
temperature, and their pulse and blood-pressure taken every hour 
while in the bath. It was remarkable to cee what beneficial effect this 
treatment had on the rigidity and tremor; some of the patients who 
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had to be fed for months before this treatment was instituted couhi 
feed themselves after staying in these baths for several hours. Tho 
improvement, however, was only temporary. 

Medicinal Treatment— Bromids alleviate the restlessness and the 
feeling of anxiety; veratrum viride and gelsexmum are recommended 
by some to lessen the tremor, as are cannabis indica, codein, opium, 
atropin, duboisin, scopolamin, and other sedatives. Erb recommends 
arsenic, but in the hands of others it has been found of no value. The 
drug most commonly used and wdth the best temporary results is hyoscin 
hydrobromate ; this may be given in fresh preparations by mouth, or 
preferably subcutaneously; during prolonged administration its toxic 
effects must be borne in mind although it seems that patients with this 
disease can tolerate unusually large doses, and can take it for a con- 
siderable period, without any marked ill effects. J. S. Bury reports 
two cases of the disease treated with hyoscin, 1/150 grain (0.0004 gram) 
twice a day, increasing it gradually to 1/96 grain (0:00067 gram) twice a 
day ; during the two periods that the drug was administered, the tremor, 
the restlessness and the hot flushes were arrested. 

Glandular Extracts. — Thyroid extract, as suggested by Lundborg, 
seems to have no effect. Parathyroid preparations have been used by 
various clinicians with varying success. W. N. Berkeley uses an acetic 
acid extract of fresh bullock's parathyroid glands, made by treating the 
triturated glands with cold distilled water, filtering, and then pre- 
cipitating it with a very minute amount of acetic acid. Prepared in 
this way, it may be used hypodermatically in 15 minim doses, with- 
out the slightest irritation to the skin. He reports that 60 per cent, 
to 70 per cent, of the cases treated with this remedy for a period of six 
months were greatly benefited, and in them the progress of the disease 
was materially retarded. 

Dercum®^ treated a woman of 57 years, having paralysis agitans, 
with 1/20 grain (0.00324 gram) parathyroid extract three times a day. 
She began to improve in a few days and was completiriy cured in a 
month. In this case the calcium metabolism was carefully investigated, 
and it was found that the calcium output was not influenced in the slight- 
est degree by the administration of the parathyroids. 

Pitiutary extract has given Parhon-Urechie good results. Gordon, 
of Philadelphia, claims that his patients were relieved by the adminis- 
tration of calcium lactate. 

In our experience, the administration of the^ glandular extracts was 
followed by no results which we could not obtain from the administra- 
tion of hyoscin and the use of continuous warm baths. 

Course and Prognosis. — The course of the disease is progressive, slow 
^d chronic ; it may take from fifteen to twenty years before the patient 
becomes so bent that he must be confined to bed. The tremor may fo^" 
many years be limited to one extremity, usually the arm. It may take 
rom one to three years before the leg is involved on the same side as 
t e arm ; or the leg and arm may become affected simultaneously* More 
rapid extension of the disease is not very common. There is twually 
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a gradation in the severity of the tremor and rigidity in the different 
parts Of the body, proportionate to the duration of the disease; there 
are, however, so many variations in the order of extension that it is 
impossible to foretell the future of a given case. 

The prognosis as to life is good. Remissions may occur in the 
(’arly periods of the disease, and may occur without as well as with 
ireatment. Sometimes a remission is followed by an aggravation of 
the disease. 

Owing to the fact that patients subject to this disease are well ad- 
vanced in years, attacks of cerebral hemorrhage followed by paralysis 
frequently occur in the course of it, Parkinson, Westphal and Bychow- 
ski have noticed that attacks of apoplexy followed by hemiplegia led 
to a cessation of the shaking in the paralyzed limb, but it generally 
reappears. Collet, cited by Oppenheim, noted a case in which the tremor 
ceased suddenly on one side of the body, although no paralysis ha4 
appeared. The tremor has also been observed to cease before death. 

The disease is incurahle. French clinicians claim that the prognosis 
in the ‘‘rheumatic’* form is comparatively good. 

The disease may last from 10 to 30 or more years. Death is usually 
due to some intercurrent complication, decubitus (bedsore) or pneu- 
monia. If no intercurrent affection sets iri, the disease progresses until 
(complete physical disability occurs and the patients, becoming bedrid- 
den, succumb to infection from bedsores and general cachexia. 

Pathology and Pathogenesis. — ^Parkinson found an induration of 
the pons, medulla and cord. Charcot, Westphal, Berger and others 
could find no lesion in the central nervous system, 

Dubief believes the anatomical basis of the disease to be lesions of 
“cerebrospinal senility.” Hughlings Jackson thought the cerebellum 
was the part affected. Osier believes it to be due to changes in the cere- 
bral cortex ; Souques is of the same opinion. Brissaud regards the locus 
niger as the seat of the lesion. G. Maillard attributes the condition 
to general arteriosclerotic changes in the red nucleus. 

Alquieur found small disintegrated areas in the brain, but the motor 
area was well preserved in most of his eases. Haskovec and Barta 
found, in the brain, changes in the neuroglia cells, nuclear defects, 
pyknomorphia, rarefaction of the cytoplasm and vacuolization-changes 
more advanced than the ages of their cases warrant. There were also 
slight sclerotic changes in the vessels, hyaline degeneration in the capil- 
laries and a marked proliferation of neuroglia along the axis cylinders 
in the peripheral nerves. 

Spielmeyer thinks that the neuroglia cells which are similar to ame- 
boid cells, and which he found in 6 cases in the white substance of the 
contra! nervous system play an important role in the pathology of the 
tlisease. F. IT. Levy, however, suggests that these ameboid neuroglia 
^'olls are simply postmortem changes. 

Borgherini found a dilatation of the perivascular lymph spaces, and 
a thickening of tlie vessel walls in th^ cerebellum with the seme 
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changes, overgrowth of the glia and pigmentation of the glia cells in 

the medulla oblongata. j tn • 4 . j » 7 * i 

In 1908, on purely theoretical grounds, Kleist and Zingerle sug- 
gested the region of the lenticular nucleus as the possible site of the 
lesion. Winkler described a loss of fibers in the lateral nucleus of the 
thalamus, in the inner limb of the lenticular nucleus, in the subthalamif* 
region, in the tegmentum and in the poiis. Before Kleist and Zingerle’s 
suggestion, Manschot (Amsterdam, 1903— P. van Rossen) found a loss 
of fibers and cells in the thalamus, most marked in the lateral nucleus 
and atrophy of the putamen and subthalamic region. At about the 
same time, Jelgersma found a reduction both in the size and number 
of the radial fibers in the lenticular nucleus, most marked in the globus 
pallidus; the strio-luysian fibers were atrophied, and the ansa lehticu- 
laris, ansa peduncularis and the and bundles of Porel were 
scarcely recognizable. There were similar changes in the lateral nucleus 
of the thalamus with atrophy of the superior cerebellar peduncles and 
the region between them. 

P. H. Levy®® observed similar lesions, except that the changes in 
the lenticular nucleus were more marked, and the dorsal nucleus of the 
vagus was also involved. In many of his cases there were lymphocytic 
infiltrations in the inner half of the globus pallidus and the para- 
ventricular zone of the thalamus. He also called attention to the clin- 
ical resemblance of paralysis agitans, with the onset at thirty or forty, 
to the progressive degeneration of the lenticular nuclei as described 
by Kiimier Wilson. 

Cadwalader found scattered areas of softening in the lenticular 
nucleus on each side; these softenings varied in size and were more 
numerous in the putamen than in the globus pallidus; the large nerve 
cells of the putamen were less numerous than normally. He found 
no involvement of the internal capsule, optic thalamus and external 
capsule. 

M. Lowy found symmetrical areas of softening in^^he lenticular 
and caudate nuclei in cases of paralysis agitans without tremor. 

Jelliffe finds in paralysis agitans a paucity of the fibers of the in- 
ternal capsule, especially of the groups of fibers derived from the cerc- 
bellorubrospinal tract. He regards paralysis agitans as a syndrome 
and not as a clinical entity. 

Mingazzini cites the case of a man who for four years had a paraly- 
sis agi tans-like tremor in the right arm, with ^dysarthria and paresis 
of the right lower facial, partial sensory aphasia and dementia. Au- 
topsy showed a sharply outlined loss of substance in the right caudate 
nucleus, a partial loss of the anterior segment of the internal capsule 
and the lenticular nucleus, with changes in the crural region of the 
cortex, in various parts of the brain stem and cord. In this case there 
was an almost complete lack of crossing of, the right pyramidal trad, 
accounting for the symptoms on the same side as the lesion. Minga/- 
zinx s general conclusion is that such disturbances may produce symi^- 
toms resembling those of paralysis agitans. 
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E. W. Auer and S. P. McCough®® studied pathologically two cases 
of })aralysis agitans. They found in both (1) the corpus striatum to 
contain numerous small areas of rarefaction, giving the tissue a moth- 
eattn appearance; (2) clean punched-out holes — ^possibly enlarged peri- 
vascular spaces, from which the vessels may have dropped out (like in 
AVi Ison’s disease) ; (3) round and oval basic staining deposits in the 
perivascular spaces and adjacent tissues (similar to those described 
{)y F. H. Levy) ; (4) a diminution in the number of the external 
medullary lamina and of the radial fibers of the lenticular nucleus with 
some evidence of degeneration of the latter (similar to those described 
by Jelgersma, F. II. Levy and others) ; (5) failure of the cells of 
the corpus striatum to stain well (possibly due to the age of the ma- 
terial). In one case, advanced degeneration of the cells of the centrum 
medium on both sides of the thalamus and subthalamic body was found. 

J. Ramsay Hunt,^® from a clinical study of four cases of juvenile 
paralysis agitans — one of which came to autopsy — concludes that paraly- 
sis agitans is a syndrome having a more or less common symptomatology, 
but including a variety of distinct pathological conditions, e.g., sys- 
tem degeneration (abiotrophy), senile degeneration with atrophy, vas- 
cular and perivascular lesions, toxic degeneration, tumors, lues, infiam- 
mation, etc., and that juvenile paralysis agijtans is a pure system dis- 
ease, characterized by a progressive primary atrophy of the efferent 
motor neurons of the globus pallidus system. There is an atrophy 
and diminution in the number of motor cells of the globus pallidus 
proper, the basal ganglion of Meynert, and especially the cells scat- 
tered through the caudate nucleus and the putamen (neostriatum). 
The atrophy was found to be most marked in the large cells of the 
neostriatum. In addition to the atrophy and disappearance of the 
ganglion cells there is a corresponding increase in the glia nuclei and 
a thinning of the fibers of the striohypothalamic radiations. The small 
ganglion cells of the neostriatum remain intact; the pyramidal tracts 
show no signs of atrophy or degeneration. The cells of the nucleus 
ruber, corpus Luysii and substantia nigra are nonnal. 

Numerous investigators have found in cases of paralysis agitans an 
excess of neuroglia in the spinal cord, but they do not seem to agree 
as to its distribution or significance. Those who believe the disease 
to be due to lesions of the brain insist that the changes in the cord 
are accidental, or due to senility and arteriosclerosis. 

Redlich*^ found most of the glial tissue around the vessels in the 
anterolateral columns. Sanders^® found neurogliar proliferation more 
marked in the gray matter than in the white; in addition to the great 
amount of neurogliar tissue in the anterior horn, there were also numer- 
ous spindle cells present. 

Dana found a moderate increase of connective tissue within the 
and changes in the dendrites of the anterior horn cells, with a 
<liminution in their number. Camp made a careful examination of the 
uer\ous system in fourteen cases of paralysis agitans with the Marchi 
luetliod, but could not corroborate, any of these findings. 
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Changes similar to those found by Dana hava been described in 
Clarke’s column and in the Betz cells of the cortex, the cell chan res 
consisting of atrophies, pigmentation, lipoid degeneration, chromat(^]y. 
sis, vacuolization and tumefaction. 

Vascular changes, such as miliary aneurysms, varicosities and ar- 
teriosclerosis of the finer capillaries in the cord, have been found by 
some, while others have ascribed the disease as due to occlusion or 
narrowing of the central canal, to amyloid bodies within the cord and 
various tract changes. 

Katner^^ describes fibrosis of the spinal cord around the septum 
and in the various tracts. His cases also showed in the gray matter an 
increased number of glia cells and degenerated ganglion cells; the tan- 
gential fibers in the region of the central fissure of the cerebrum were 
diminished in number, and the. ulnar nerve showed pallor of the medul- 
lary sheaths with loss of the axis cylinders. 

As far as our knowledge of the pathological anatomy of the dis- 
ease is concerned, the statement made by Oppenheim ten years ago 
still holds true. He says: know nothing definite of the patho- 

logical anatomy of the disease. In most cases no changes were found. 
Virchow, Leyden and others found localized lesions, such as tumors of 
the optic thalamus and in the adjacent regions of the brain; but in 
these cases the paralysis agitans was symptomatic only; it was a post- 
hemiplegic type of paralysis agitans which must be distinguished from 
true paralysis agitans.” 

Inasmuch as the predominating clinical signs of the disease are refer- 
able to the muscles, the pathological basis for the disease was thought 
to be due to anatomical changes within the muscles. In fact, as far 
back as 1862, Skoda described fatty degeneration of the muscle fibers 
in Parkinson’s disease. Gautier, Blocq, Sass, Schwerin and others re- 
garded the disease as of myopathic origin; their proof, however, was 
not convincing. Catola and Salario also claim to have found muscle 
changes. Buck, Demoor and Kinichi-Naka could find^po such changes. 
Schiefferdecker-Schultze described lacunar atrophy and an increased 
number of small nuclei in the muscle spindles which, in their opinion, 
is the cause of the disease. Idelsohn emphasized the unusual promi- 
nence of the longitudinal striations of the primary muscle fibers, but 
he himself raised the point that this may be the result of unusual 
muscular activity. Oppenheim, who saw Idelsohn ’s specimens, is of 
the same opinion. 

Camp, in studying the muscles in nine cases of the disease, found 
many fibers on cross-section swollen and round, instead of polygonal in 
shape, with a marked increase in the number and a peculiar chain- 
like arrangement of the nuclei within the fibers; in othej^ parts of the 
same muscle there was atrophy of the fibers, with an overgrowth of 
connective tissue. In some of the cases the fibers had a hyaloid ap- 
pearance, and the longitudinal striation was well marked, with a ten- 
dency to longitudinal cleavage. In one case he found an interstitial 
myositis with a trichina spiralis; in none of the cases cottld mus'.de 
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spindles be easily demonstrated. The nerve fibers within the “spindles** 
w, re nonnal. In this study Gamp pointed out the significant fact that 
til ^ changes were not of the same intensity in all the muscles nor in 
diil’erent parts of the same muscle. 

Other investigators are inclined to attribute the pathogenesis of the 
disease to dysfunction of the ductless glands. Inasmuch as disease of 
the thyroid gland gives rise to tremor, the attention of investigators 
was naturally focused on this gland. In most cases no pathological 
changes were found. When it became recognized that the thyroid bears 
some relation to the adrenals, these too were studied, but no relationship 
could be established between the thyroid, adrenals and paralysis agitans. 

Nonnal parathyroids being apparently the regulators of neuromus- 
cular activity, Lundborg^* advanced the hypothesis that paralysis agi- 
taiis might be due to disease of these glands. Berkeley^® was of the 
same opinion. Gobilovici*® is also in favor of the theory that some 
relation exists between paralysis agitans, the thyroid, and parathyroid 
glands. Lundborg’s hypothesis was strengthened by the researches of 
Loeb, J. B. MacCallum, W. G. MacCallum and C. Voegtlin on the re- 
lationship between the various muscular twitchings, calcium metabolism 
and parathyroids, and the improvements in tetany which followed the 
administration of calcium salts. j 

Morel, as a result of his experiences with autoplastic grafts with 
parathyroids in tetany, also believes that the disease might be attributed 
to dysfunction of these glands. 

Camp examined the parathyroids in two cases of paralysis agitans 
and found fatty perivascular infiltrations within them. Roussy and 
Alquieur found these glands affected in several cases of this disease. 
Greciiwald argues that if the symptoms of paralysis agitans are due 
to parathyroid insufficiency, one might expect to find that the amount 
of acid soluble phosphorus in the blood serum of such patients to be 
greater than that of other individuals. In his experiments on the 
material at the Montefiore Home and Hospital, he did not find this 
to be the case. # 

Ilarbitz,*® on finding at necropsy, in a case of paralysis agitans, sym- 
metrically situated adenomata of the parathyroids, which gave clini- 
cally no local symptoms, thought that the presence of these produced 
pressure on the glands, with a resulting perversion in their secretions, 
to which he is inclined to attribute the disease. Manthos also found 
the parathyroids much enlarged in a typical case of the disease. 

U. L. Thomson compared the parathyroids of 9 cases of paralysis 
agitans with those of 39 individuals, who died from other causes, and 
he (lould find nothing which could distinguish the parathyroids of the 
paralysis agi^ns cases from the others. 

in this connection it may also be of interest to note that Parhon 
Goldstein found changes in the hypophysis of a woman who had 
died of paralysis agitans. 

(inclusions . — ^From the evidence presented thus far, it seems that 
^0 iharacteristie lesions other than those of the intereurrent affections 
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from which the patients died have been found with any degree of 
consistency, so as to lead one to say definitely what the patholog>^ of 
the condition may be. The similarity between certain features of par.iiy. 
sis agitans and certain features of senility suggest that the disease may 
depend upon a premature senescence of certain regions of the brain, 
and that in some instances, owing to a hereditary predisposition,' such 
processes may be more rapid, and may come on earlier than in others. 

In a number of cases no lesions could be found, and this led some 
to regard the disease as a neurosis. In the majority of cases, however, 
lesions have been found in the brain, cord, peripheral nerves, muscles 
and ductless glands. These were not constant, and in the interpreta- 
tion of their significance the question arose whether these lesions were 
primary or secondary, and due to senile and vascular changes. In fact, 
as one reads the clinical histories of the cases with the anatomical find- 
ings, his doubts are in many instances aroused as to whether they 
were genuine cases of paralysis agitans or only symptoms of organic 
brain disease, and, therefore, of secondary significance as far as the 
pathogenesis of the disease is concerned. 

Thus in sj)ite of the great amount of work done in pathological re- 
search, tho pathology and pathogenesis of this disease still remain one 
of the most obscure chapters in medicine. 

Historical Summary. — The disease was first fully described by James 
Parkinson, when he wrote his celebrated essay, in 1817, on the shaking 
palsy.’’ (An Essay on the Shaking Palsy, London, 1817). He differen- 
tiated it from the choreas, and Ordenstein, under the direction of Char- 
cot, distinguished it. from multiple sclerosis. The name ** paralysis agi- 
tans” has been objected to by Charcot, because in some cases the shaking 
or the weakness may he slight or may not occur until late in the dis- 
ease; still the name is undoubtedly most appropriate, because in the 
majority of cases both the shaking and the palsy are the most con- 
spicuous phenomena. 
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Sjmonynu. — Bilateral progressive lenticular degeneration. 

History and Definition. — In 1912, S. A. K. Wilson ^ described a pecu- 
liar disease, familial but not hereditary in type, occurring usually in 
individuals toward the latter part of the second decade of life, pursuing 
an uninterrupted chronic progressive course, varying in duration from 
a few months to several years,’ and terminating fatally. The disease is 
characterized clinically by tremor, rigidity, dysarthria and progressive 
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mental deterioration, and pathologically, by bilateral progressive lenticu- 
lar degeneration, and a peculiar cirrhosis of the liver. 

Symptomatology.— The most prominent physical features of the dis- 
ease are: ^ ' j. ^ 1. 

Physical Symptoms.— 1. Tremor. — This motor disturbance is pres- 
ent in every case, although it may vary in intensity in different cases. 
At the onset of the disease, the tremor is fine, limited in range, and 
affecting only the distal ends of the extremities. It is re^lar, rhythmi- 
cal, from 4-8 oscillations per second, increased by physical or mental 
exertion, and can be voluntarily inhibited for a brief period. As the 
disease advances, the tremor becomes more extensive, and toward the end, 
involves the entire body. The tremor is of the paralysis agitans type, 
with adventitious movements during active, voluntary efforts, very simi- 
lar to chorea. Gowers saw such cases, and he called them “tetanoid 
chorea. “ In most of the cases reported, it appeared first in the right 
hand and was most noticeable when the patients attempted to write, 
so that bad handwriting came to be considered one of the earliest symp- 
toms of the disease. Nearly as often it appears in the arms and legs 
simultaneously, less frequently in both arms alone, and in a few cases 
in the tongue. 

2. Rigidity . — Another constant feature of the disease is the rigidity 
or spasticity of the muscles. It is progressive in nature, and involves 
all the muscles of the body except those of the eyes. As the disease 
advances, the rigidity gives rise to contractures, which eventually lead 
to permanent deformities. These contractures and deformities are best 
seen in the fingers, hands, toes and feet. The face, like in paralysis 
agitans, assumes a fixed and immobile expression. At times the con- 
tractures of the facial muscles of expression leads to an abduction of 
the angles of the mouth, and a separation of the lips, giving the patient 
a silly, almost idiotic appearance. There is nothing in the attitude of 
these patients which is more characteristic of this than of a number of 
other similar conditions. 

3. Dysarthria and Dysphagia . — Interference with speech and swal- 
lowing are prominent features of the disease. The dysarthria is char- 
acterized by a slurring of the consonants, and a “cutting off“ of the 
last syllables. Toward the end of the disease there may be a total 
dysarthria. The dysphagia appears at about the same time that the 
dysarthria does, and as the condition advances, leads to emaciation and 
general debility. 

In typical cases there are no subjective or objective disturbances of 
sensation. The reflexes are active, but late in the disease, when con- 
tractures have already resulted, cannot be elicited. 

Mental Symptoms. — These are as characteristic of the disease as 
the physical symptoms. In some cases they may be insignificant, in 
others very marked. There is a narrowing of the horizon, docility 
childishness. In the chronic type of the disease there is a state of 
euphoria, associated with restlessness, emotional instability, and a ten- 
dency to laughter. In the opinion of Tilney * the changes in the affective 
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t( ae and in the expression of the emotions, which are said to be char- 
at 1 eristic of the disease and indicative of a lesion in the basal ganglia, 
d(» not seem to deserve the importance attached to them, because in 91 
ca^^es of pseudo-bulbar palsy published by him, he found in half the 
cases with no lesions in the lenticular, or caudate nucleus or the optic 
tlialamus, there were typical attacks of laughing and crying, while in 
one-half the cases with lesions in these parts, no such attacks were ob- 
served or reported. 

In all of the cases of Wilson disease there is a marked dementia 
at the termination of the disease. 

The pupils react to light and accommodation. There are no changes 
in the fundi. The comeae show pigmentation in a large number of 
cases. There is, as a rule, no nystagmus and there are no cerebellar 
symptoms and no sensory changes. 

The cirrhosis of the liver is a constant feature, but gives no symp- 
toms during life; this, according to Wilson, is due to the regeneration 
of the cells in the liver. 

Clinical Types. — There are two types of the disease; acute anJ 
chronic. The acute is marked by a very short duration, fever and emacia- 
tion ; it is not as common as the chronic type. The disease is a progres- 
sive one, lasting from six months in the acute type to four or five years 
in the chronic. Relapses and remissions ari rare, but they may occur. 
The prognosis is invariably fatal. 

Treatment. — The treatment is entirely symptomatic. Sooner or later 
the mental symptoms become so marked that the patients must be com- 
mitted to institutions for the insane. 

Pathology. — On autopsy, the liver presents a most striking appear- 
ance — ^a typical hobnail’^ liver. The liver involvement is in all cases 
far advanced; it is strikingly small, nodular and firm. In younger 
individuals hepatic cirrhosis may sometimes exist as an independent 
disease and not as a part of Wilson’s disease, but then it is easily dif- 
ferentiated by the fact that cirrhosis in children gives symptoms such 
as jaundice, ascites or gastric hemorrhages, while in Wilson’s disease 
no such symptoms are observed. In all the ‘"Wilson” livers, attempts at 
regeneration are shown by the active separating of the bile ducts in the 
connective tissue bands, and also by the mitotic division of the liver 
cells resembling a formation of irregular masses of cells, in which the 
architecture of the lobule is lost. 

The most characteristic change, however, is the bilateral symmetrical 
degeneration of the lenticular nucleus, chiefly of the putamen, less of 
the globus pallidus. The caudate nucleus may be atrophied, but not 
to the same degree. The external capsule may be involved, but the in- 
ternal capsule is intact, and the thalamus, save for the loss of the strio- 
thalamic fibers and a thinning of the lamina medullaris externa, is 
normal. 

The degree of the degeneration in the nucleus varies in different 

cas(‘s from a discoloration and porosity to marked atrophy or disin- 

von. X.— ss. 
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tegration. In extreme cases, there are a complete degeneration and caMiy 
formation. Microscopically, there is marked proliferation of the 
with degenerative changes, but without evidences of vascular occlusions 
or inflammatory lesions. ^ 

Pathologically, the condition differs from pseudosclerosis in that tlie 
degenerated areas of nerve tissue tend to soften. Such is not the ease 
in pseudosclerosis. In the latter there is a sclerosis which is diffuse, the 
optic thalamus, dentate nucleus, pons and other p^ts of the central 
nervous system participating in the disease. In Yi^ilson s disease, the 
lesion must show no participation of the blood-vessels, and there must 
be a cirrhosis of the liver. 

In the chronic cases the lesions are generally more marked than in 
the acute cases, but this is not always so. Hunt regards the condition 
as an encephalitic or gross lesion in the lenticular region, whereas in 
paralysis agitans, there is a more specialized lesion in the nature of 
a system disease. In his opinion, paralysis agitans is due to an atrophy 
of the large motor cells in the corpus striatum, Huntington’s chorea to 
a destruction of the smaller cells, and Wilson’s disease is a combination 
of the two. 

Numerous atypical forms of this disease have been reported in recent 
literature, and there is a great deal of discussion going on amongst 
neurologists whether the disease, as described by Wilson, should be 
regarded as a distinct clinical entity (Sachs). Striimpell believes that 
paralysis agitans, Wilson’s disease and pseudosclerosis all belong to one 
group. Rausch and Schilder, in a number of cases of pseudosclerosis 
which they studied, found it to be a hereditary, degenerative disease, 
involving the brain and liver simultaneously. They also believe Wilson’s 
disease to be a well-defined subgroup of pseudoselerosis. 
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Deiinitian. — The myoclonias are characterized by the common symp- 
tom of rapid, lightning-like, involuntary, clonic contractions of single 
muscles or groups of muscles, occurring in paroxysms, and which produce 
no movements or the very slightest movements of the parts affected. 

S 3 nnptomatology of Clinical T 3 rpes. — ^Paramyoclonus Multiplex. — 
In 1881, Friedreich described a symptom-complex in which lightning- 
like, jerky contractions of the muscles is a predominating feature, and 
which he called '^paramyoclonus multiplex.’^ The involvement is sym- 
metrical, affecting mainly the muscles of the extremities and the trunk, 
e.g., the latissimus dorsi, trapezii, gastrocnemii, quadriceps extensors, 
the pectorals, the recti abdominis, biceps humeri, triceps, etc. The facial 
muscles, as a rule, are not involved, but the larynx and diaphragm may 
sometimes be affected. The movements are confined to muscle fibers, 
bundles, or individual muscles and resemble fibrillary twitchings; at 
times the contractions cause the bulging of an entire muscle. These 
twitchings occur at the rate of from 30-100 or more per minute, lasting 
for several minutes; they may occur every half hour or more often, 
depending upon the severity of the disease. The jerkings may be ar- 
rested by calling the patient’s attention to them; they are aggravated 
by rest and distraction of the patient’s attention; they are diminished 
or may oease entirely during sleep. The oscillations are irregular, vio- 
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lent ones alternating with weak onas. Although the myolvement is sym- 
metrical the contractions are neither synchronous uor rhythmical. A 
tap upon a tendon, a touch of the skin or the mere exposure of it will 
start a jumping and vibrating of the muscles in all directions, and 
quite independently of one another. The twitchings after such stimu- 
lation will appear as if the muscles were shocked by a weak electrical 
current. No matter how violent the contractions are, they never pro- 
duce movement in the limbs or joints to which the muscles are at- 
tached. L. P. Clarke ^ reports a case of this disease in a patient in 
whom the myo(donie contractions became most marked and uncontrol- 
lable when he turned around in bed to change his position. There 
are other similar cases reported in the literature. 

The reflexes, superficial and deep, the myotatic and electrical irri- 
tability are normal; the cranial nerves, and the sensibility are unaf- 
fected. 

In the eases recorded, males seem to be more frequently affected than 
females; the symptoms begin at any time of life between puberty and the 
age of sixty, fifty being the most common age. The disease may occur 
spontaneously or after fright, trauma (Starr, Carriere, Bertrand), men- 
tal or physical exertion and after infectious fevers (Raymond, Valebra, 
Sterling, Meynert). Many cases are said to occur in Italy after malaria. 
M. Lafforgue ® reports a case in which pronounced myoclonic symptoms 
appeared in one of his patients on the tenth day after a severe attack 
of mumps, which was complicated with orchitis. Remak saw a case 
following diphtheria. 

The disease has been met with as a complication of lead poisoning 
(Leusche), of paresis (Grawitz, Williams), of anterior poliomyelitis 
(Bailey), of meningo-eneephalitis (Clarke), and the writer has seen it 
complicate Friedreich’s ataxia in twin brothers. Lenoble and Aubineau 
repo^’t a case complicated with glycosuria. (Autopsy in this case 
showed no lesions in the brain or cord.) 

Unverricht’s Myoclonia. — Unverricht has described #form of myo- 
clonia which is characterized by its familial nature and its association 
with epilepsy. It has been known to affect successive generations. The 
twitchings in this special form involve the muscles of the tongue, 
pharynx and diaphragm. The epileptic seizures occur in the beginning 
at rare intervals, but become more frequent later in the disease; they 
occur especially at night. The frequency of tl^e occurrence of the dis- 
ease may be gathered from the following statistics: Shanahan met the 
disease 7 times in 2,150 cases of epilepsy, Williams 6 times in 794 cases 
and Turner twice in 2,000 cases. In many of the cases the paramyo- 
clonus antedates the epilepsy, and in many of the cases the epilepsy 
escapes recognition, because the seizures occur only during the night; 
in most of the cases, however, the epileptic seizures precede the 
myoclonia, which usually develops at the rfge of ten. As the disease 
advances, the epilepsy diminishes and the myoclonia becomes more 
marked. Rhein ® reports a case of familial myoclonus in a sistef and 
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})rothep in whom the typical Ayoclonia Was not associated with any 
form of epilepsy. 

In Unverricht’s myoclonia the twitchings are intensified by the in- 
fluence of emotion or after physical exertion. The tendon reflexes^ 
iiiyotatic and nerve irritability are increased. Lundborg has emphasized 
the tendency, which patients afflicted with myoclonus have, to develop 
a dementia similar to dementia precox late in the disease. 

Lundborg ’s Myoclonia. — A variety of myoclonia, which seems to be 
(|uite prevalent in Sweden, was studied by Lundborg, who found that, 
during the early stages of the disease, the patients had alternately good 
and bad days. He spoke of a ^‘psychoclonic reaction’^ in which the 
symptoms are aggravated by emotion, a ‘‘psychotonic contraction*’ dur- 
ing which tonic contractions of certain muscles take place during em- 
barrassment with consequent inhibition of movement, and of a “senso- 
clonic reaction” in which the myoclonia becomes very intense on the 
‘‘bad days” after the slightest sensory stimulation. 

Popoff * reports a case under the name of myotonoclonia in which 
a 19-year-old male had developed, at thirteen, clonic contractions of the 
left wrist during voluntary movements ; later the fingers became involved. 
Three years after this, tonic contractions developed in the muscles of 
Ihe forearm, followed by tonic and clonic contractions of the muscles 
of the neck and finally in the flexor muscles of the trunk; the spasms 
would last for two months, after which they would disappear to return 
later. In addition to the myoclonic contractions, there was a tremor 
involving the entire body, which would increase when the patient at- 
tempted to straighten out his body. When sitting, lying down or sleep- 
ing the tonicity and tremor would both disappear. The psyche was 
normal and there were no indications of organic nervous disease. The 
patient’s father and younger brother showed similar myoclonic dis- 
turbances, but ’\^ithout involvement of the abdominal musclesi ' 

Cases similar to those of Unverricht and Lundborg have been de- 
scribed by Buhrer, Gamier, Verco, Putnam, Mott and others. 

Nystagmus-Myoclonia. — Lenoble-Aubineau ® described a rare and 
obscure disease which occurs almost exclusively in the Celtic races of 
Brittany and Great Britain. It is a hereditary familial disease, char- 
acterized by spasmodic twitchings of the external muscles of the eye, 
of the extremities and tremor of the head. Exposure or percussion of 
the muscles intensifies the twitchings which can, to certain degree, be 
voluntarily suppressed ; the reflexes are exaggerated. Trophic and vaso- 
motor disturbances are not uncommon. Stigmata of degeneration, such 
as deformed teeth, body and facial asymmetry, local hyperidrosis, cir- 
(u inscribed edema and lividity of the skin are often present. The dis- 
ease, although incurable, does not seem to be progressive. No patho- 
logical changes have been found in the cases examined. 

N. S. Yawger,® of Philadelphia, has recently reported several cases 
of familial head nystagmus in four generations associated with oculwt 
^nfstagnms in a Bussian-Jewish family. There were several stammerers 
in the family. Both sexes had the combined nystagmus and both trans- 
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mitted it to their children. In none of the cases was there spontaneous 
nystagmus; in most of them the ocular movements, the speed of which 
was from 120-200, preceded the head movements, of which the patients 
were not conscious, unless their attention was called to them. The head 
movements were horizontal, in the same direction as the eye-movements, 
and coordinated ; the approximate frequency being 20 per minute. All 
the patients were mentally alert and had no other signs of organic 
nervous disease. Similar cases have been reported by Popper,^ Bosen- 
feld,® Thompson,® and Nettleship.^® 

Diagnosis.— The clonic, lightning-like, rapid, symmetrical paroxys- 
mal twitch ings of the muscles of the trunk and extremities, without 
involving the face, and producing no movement of the parts aifected 
are sufficiently characteristic to distinguish the condition from chorea 
and its allied disorders. 

Treatment.— Bromids, chloral and other sedative drugs have a tem- 
porary quieting effect on the twitchings. All forms of electricity, par- 
ticularly the galvanic, have been recommended. Thyroid extract is 
said to be of service. Hydrotherapy judiciously employed is also of 
some benefit. Psychotherapy is of service only in cases which are asso- 
ciated with hysteria. The cases which the writer had an opportunity 
to see were not benefited by any treatment. 

Prognosis and Duration. — The prognosis as to recovery is not good. 
The cases which have been reported as cured were probably hysterical 
in nature. Remissions and relapses are not uncommon. The disease 
may last indefinitely; many patients have lived to be 70 years old. 
Death as a rule is due to deglutition pneumonia or myoclonic spasm 
of the pharynx (rare involvement). In the older cases, death may be 
hastened by the onset of a gradual dementia and marasmus. 

Pathology and Pathogenesis. — Heilig, on account of the facial in- 
volvement in some of the cases at the beginning of the disease, believes 
it to be a form of hysteria, tie or chorea. Striimpell, Hiichard, Piessinger 
and others consider the disease identical with hysteria, t-' Hoffman and 
Bottiger think the condition closely related to or identical with chronic 
chorea. Farge, Mettler, Williams, Lugaro-Soury and others consider 
myoclonic contractions a symptom of other diseases. Stadler re- 
ports two cases in which in addition to the characteristic muscular 
contractions there was in each case a progressive bilateral atrophy af- 
fecting adjacent muscles, not in any particular groups, without fibrillar^" 
twitchings, reaction of degeneration or sensory disturbances, and on 
account of these findings, is inclined to consider the disease similar to 
myotonia ( Thomsen disease). Popoff also considers it myopathic in 
ori^n. Friedreich himself thought it is due to an irritation of the an- 
erior horn cells, and Tutschaninow, who reproduced the twitchings in 
ogs experimentally by injecting the spinal cord with carbolic acid, is 
inclined to agree with him. 

Homer and Vaulair believe the cause to be a hypersensitiveness of 
the receptor cells of the spinal cord. Hunt also thinks the disease is 
spina in origin. Strasman contradicts this view. liundborg thinks 
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th(* contractions are produced by intestinal intoxication. V. Wagner- 
Ja.iregg observed in animals, deprived of their thyroid and parathyroid 
glfjnds, spasmodic phenomena resembling myoclonia. Baymond thinks 
thiit myoclonia may be caused by hysteria, psychasthenia, or epilepsy 
and may accompany any organic disease of the nervous system. Murri, 
Sei)pilli, Patella, Massalongo, Clark and Prout consider the origin of the 
(lisi^ase to be an irritation of the motor cortex. F. Sehultze suggests 
that convulsive tic is a monoclonia, while general tic is a polycloniaj he 
believes Unverricht^s myoclonia to be the same as chronic progressive 
chorea. Dana would regard myokymia a form of myoclonia. Oppen- 
hciin considers paramyoclonus multiplex an independent disease, and con- 
siders Unverricht’s cases as being a special type of it, or a different 
disease, and he believes that in addition to these there are some obscure 
diseases in which myoclonic contractions may be symptoms of special 
importance. He calls attention to the difficulties encountered in the 
recognition of the hysterical myoclonias. 

The results of anatomic examination have thus far simply added to 
the confusion which exists both as to the pathology as well as to the 
pathogenesis of the disease. In many cases, intense lymphocytic infil- 
tration was found in the brain and cord. In a case of familial myo- 
clonus epilepsy, Sioli found slight degeneration in the upper cervical 
cord, the so-called Hellweg triangular tract ; the anterior horn cells were 
normal. The cerebral cortex was like that found in epilepsy, and in 
the cerebellum he found a large lipoid mass near the dentate nucleus, 
which extended into the white matter of the cerebellum and somewhat 
into the pons. Sioli does not know whether this lipoid mass was a 
chance finding, or whether it bears some relation to myoclonia. It may 
also be of interest to note that Hunt found a hypertrophy of the primary 
fibers in the muscles. In most of the cases, however, no lesions were 
found, to which the clinical manifestations of the disease could be 
ascribed. 
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THE ATHETOSES 
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Definition. — In 1871 William Hammond, a New York neurologist, 
described a condition — ‘‘characterized by an inability to retain the lin- 
gers and toes in a fixed position into which they may^ be placed, and 
by their continuous motion, due to involuntary contractions that take 
place slowly, apparently as if with deliberation and great force” — 
which he called “athetosis” ( & = without, n0kvcu = to place). 

The condition has since then been described and studied by different 
observers, both clinically and pathologically, but our knowledge as to 
its etiology and pathology is still very indefinite. It is also known as 
“mobile spasm.” 

^ Etiology. The exact etiology of the disease is not known. Trauina? 
chill, infections, physical exertion and mental excitement are said to 
have preceded some of the acquired cases. A hereditary neuropatidc 
or psychopathic taint has frequently been traced in the family. Oppcu- 
heim saw tlie disease twice in members of one family, and in another 
family, a mother and daughter were both affected. Massal^ngo Jc- 
^ribes three cases in one family. Osier c611eeted 53 cases in the litera- 
ture, 33 of which wore in males and 20 in females. The disease beers 
no relation to hemiplegia. 
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It k characterized by spontaneous, bilateral, symmetrical ^ggling 
jiTid twisting movements of the muscles of the face, neck and limbs. The 
;iiovements are best evinced during attempts at voluntary movements; 
they are generally accompanied by spastic rigidity of the involved mus- 
I'les, so that the patients are usually unable to walk and are more or 
less helpless. The peculiar contortions of the body, with the grimacing 
of the face, present a striking clinical picture, not unlike that seen in 
Huntington chorea. The involvement of the muscles of articulation 
interfere with speech, and that of the tongue and muscles of mastication 
interfere with the taking of food. The participation of the diaphragm 
and of the muscles of respiration results in a peculiar, jerky form of 
breathing, and the voice assumes an interrupted and groaning char- 
acter. 

Although' the disease appears to belong to the grouji of infantile 
cerebral diplegias, signs of pyramidal tract involvement are very rare. 
While the movements may be the only symptom present, a certain de- 
gree of mental deficiency, epilepsy or other nervous diseases frequently 
accompany the condition. There is a strong tendency to associated move- 
ments. Lewandowsky (see Bibliography) insists that double athetosis 
is not simply the involvement of both sides of the body with typical 
athetosis, but that it is a different condition and depends upon exces- 
sive associated movements. When undisturbed, the patients may re- 
main perfectly quiet. The condition may manifest itself in the most 
pronounced form when there is very little motor paralysis. 

Symptomatology. — The movements occur most frequently in the 
spastic extremities of old-standing hemiplegics, and are most commonly 
observed in children. They are hardly ever seen in a limb which is 
completely spastic and paralyzed, but only when some degree of volun- 
tary power has survived or returned. The character of the movements 
has been variously described as ‘‘writhing,” “cramp-like,” “vermicu- 
lar,” “serpentine,” “ameboid,” “like tentacles of polypi,” etc. They 
are slow, arrhythmical, involuntary twisting spasms, most marked in 
the fingers and wrist, and in severer cases in the forearm, elbow, shoul- 
der and leg, where the most common movement is an involuntary 
hyperextension of the great toe. The movements are those of separation 
and adduction combined with flexion and extension. The fingers are 
not moved at the same time, nor in the same direction; there may be 
alternate abduction and opposition of the thumb with flexion or ex- 
tension of the wrist and pronation or supination of the forearm. The 
movements rarely involve the muscles of the face and neck, but when 
they do, they result in the most hideous grimacing and contortions. 
This involvement is only observed in bilateral athetosis. The constant 
morbid excess of motion is frequently followed by a hypertrophy of the 
muscles and a hypermobility of the joints. 

Ordinarily the movements are absent during sleep, but in severe 
cases, however, they may be in evidence even then. During compara- 
tive rest they are diminished, and if the hands and feet are interlocked, 
they may cease altogether. The slightest physical or mental excite- 
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ment intensifies them; a mere effort to walk will bring out mov, 
ments very promptly. Attempts at active or passive movemwlts i.r 
the affected and at times even of the unaffected limb, are followed 
by a temporary interruption of the spasms only to be renewed with 
greater violence. Tlic patients are sometimes able to restrain, mo- 
mentarily, the abnormal movements, but they must make a supreme 
effort of the will to do so; enforced restraint is followed by unusually 
Ktronp inovenieiits. 

The leg is always affected to a slighter degree than the arm; the 
spasm is extensor in type, and the foot tends to assume the position 
of talipes erpiinovarns ; some fixed rigidity of these muscles frequently 
coexists. In some castis, instead of the spontaneous spasm, or, asso- 
ciated with it, incoordination of the voluntary movements, varying 
from a slight ataxia to a jerking, wild incoordination, similar to that 
of multiple sclerosis may be seen. 

Diagnosis. — The diagnosis of the condition, with the characteristic 
slow, irregular, worm-like movements, involving most commonly the 
distal ends of a iion-eomidetely paralyzed limb, leaving the muscles of 
the face intact, as a rule presents no ditfieulties. 

Clinical Types. — Two types of athetosis are recognized, the symp- 
iomatic and the idiopathic. 

Bilateral f Idiopathic or Primary Athetosis {Athetase double ), — This 
is a rare disease, usually congenital. It may not necessarily ap- 
pear at birth ; it may begin during childhood or even during adolescence, 
but is most prevalent in infancy. 

Under the symptomatic type are included the cases that are sec- 
ondary to a causative factor or a disease. It is much more common 
than the idiopathic form. It is most commonly seen in the infantile 
cerebral palsies both of the hemiplegic or diplegic variety. Some of 
the cases are congenital, being due to developmental defects of the 
central nervous system, parental syphilis or alcoholism, injuries to the 
gravid uterus, and difficult labor with injuries during birth. It may 
be one of the symptoms of a tumor, a gliosis, or a vascular^esion of the 
brain. It may follow encephalitis after toxic or infectious conditions, 
especially when these are accompanied with hyperpyrexia. Athetoid 
movements may be seen in Friedreich’s disease and in advanced tabes 
of the superior type and the bulbar paralytic form. Berger reports 
an undoubted ease following cerebral abscess. 

When it occurs in infantile cerebral palsy, it may be so slight as 
to bo merely a suggestion of the condition. Thb interval between the 
onset of the paralysis and the appearance of the athetoid movements 
may be months or years after a certain amount of voluntary motion has 
returned. Two etiological facts, in the opinion of Gowers, are of great 
significance. One is, that the movements are seen more frequently after 
cerebral softening from occlusion of the vessels than after cerebral hemor- 
rhage, and the other, that they follow hemiplegia more freqnently in 
infancy than they do in adult life. The sigilificance of the first fact, 
he thinks, is that in softening, slight damage to the brain-tiasue is 
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ni< ce extensive the actual destruction, and the movements aire due 
to overaction of the gray matter, which is in a state of altered nutrition 
and funption. The significance of the second fact is probably the greater 
ease with which the developing brain cells recover, and their greater 
tendency to disorder of function when their development is perverted. 

In the hemorrhagic cases, athetoid movements follow the absorption 
of the clot and the reestablishment of the circulation, with the conse- 
quent scar formation, which gives rise to irritation. When athetoid 
movements are due to tumors, they are seen in the initial stages of 
the tumor growth, but disappear later when the pressure exerted by 
the neoplasm has been sufficient to produce absolute paralysis. 

The symptoms depend on the site of the lesion and the nature of the 
pathological process. Unilateral or hemiathetosis is by far more common 
than the bilateral variety. The lesion is usually situated in the thalamus 
of the opposite side. It may be confined to the parts of the internal 
capsule, immediately adjacent to the thalamus, and also to the lenticular 
nucleus, rarely in the capsule itself. When, however, the capsule is 
involved, the lesion is, as a rule, found in the posterior third of its 
posterior limb. The foci may also be situated in the sensory tracts, 
which pass into the thalamus, i.e., the cerebello-thalamic tract or the tract 
of the superior cerebellar peduncle. 

These localizations explain the differences in symptomatolo^, why 
in some cases the reflexes are exaggerated, and in others diminished or 
absent, and why some cases have hypertonicity of the muscles with other 
signs of pyramidal tract involvement and others have not. The pres- 
ence or absence of sensory disturbances also depends on the anatomical 
localization. In about half the cases, in which the condition follows hemi- 
plegia, in the adult there is hemianesthesia, or hemihyperesthesia, or 
hemiparanesthesia, but in the cases which date from childhood, sensation 
is almost always normal. 

The frequently coexisting associated movements, or hemichorea, or 
hemiataxia are also due to the localization of the morbid foci. At times 
the movement in the athetotic extremity does not seem to be charac- 
teristic of pure athetosis, but there is a* phase of an athetoid mixed 
with a Choreiform movement to which the name of ^^choreo-athetoid** 
is given. There are also various transitional forms, which are rather 
difficult to classify. 

Treatment. — The treatment is purely symptomatic, and not very sat- 
isfactory. Sedatives, systematic exercises, hydrotherapy, electricity, 
and ingenious mechanical contrivances for purposes of immobiliza- 
tion have been employed, but the results have not been of sufficient ben- 
efit to recommend their use. Surgical treatment has been resorted to 
by Hammond, Spiller, Media and Bossi, and Sir Horsley, and the good 
r(sults reported to have followed were in cases in which the move- 
in^'uts were limited to groups of muscles or to one limb. In the bilateral 
pe of the disease, in which there appears to be a diffuse involvement 
oi the brain combmied with mental deficiency or epilepsy, surgery can 
p omise very little mpe. 
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Prognosis.— The disease is a progressive one ; mrely does it reniain 
stationary. All other functions of the body being intact, the progno is^ 
quoad vitam, is good. The disease lasts many years, death being dm* to 
some intcrcurrent affection. Oppenheim has seen a case recover ap- 
parently after inorciirial treatment. 

Pathology. — Anatomic* examination has usually given negative re- 
sults. Oppenheim as well as Dejerine-Sollier found irregularities in 
the convolutions of tlie brain. Kurella found in one case a pachymenin- 
gitis and a bilat(fral lesion in the motor convolutions. ' The postmortem 
findings must be rigorously differentiated from those of the spastic in- 
fantile diplegias tliat are combined with athetosis. Lesions have been 
found in the cerebellum and medulla as well as in the cerebral cortex, 
but no relaiionshi]) could be established between these and the clinical 
symptoms. Tlie consensus of opinion seems to be that the disease is 
due to a bilateral irritation of the motor area. 
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Synonym. — Amyotonia congenita. 

History and Definition. — In 1900, Oppenheim drew attention to a 
condition eharncterized by marked muscular atony and a peculiar paraly- 
sis occurring in early childhood, and closely resembling the clinical pitJ- 
ture of poliomyelitis. 

Occurrence. The disease is noticeable at birth, but typical cases have 
have begun in the first and second years of life, 
'^mptomatology. — The involvement is most marked iu the muscles 
of lower, sometimes also of the upper extremities, and less oft<‘n 
in those of the nei'k and trunk. Involveme^pt of the head, face, tongue, 


conganita (Thomaen'a disease) or with d y s- 
tonia mUBOiuorutu deformans, the three diseases l^ing distinct conditions. 
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e.\ ^3 and larynx have npt been observed. The muscles do not appear 
atrophied, but thdr flaccidity is very striking. The atony is so marked 
tliat the extremities can be placed in the most bizarre positions, as if 
tli<y were loosely-attached appendages. When the little patient is seated 
the trunk bends forward, forming a marked kyphosis. That the paraly- 
sis is not a true one, but rather a weakness, can be demonstrated by 
placing the child on his feet, when it will be seen that not only is he 
\mable to stand alone, but even when supported, his legs give way under 
him; but when he is placed on his back, feeble active movements of 
tho arms and legs can be carried out. The hypotonia of the various joints 
is also a very striking symptom. 

The cranial nerves, the sphincters and sensation are not involved; 
tliere are no fibrillary twitcbings. The deep reflexes are absent, while 
the superficial ones remain normal. The direct and indirect electrical 
(‘xcitability, both to faradism and galvanism in the paralyzed as well as 
llio apparently sound muscles, is usually reduced and frequently absent ; 
there are no polar changes. In one of Oppenheim’s eases, while the 
legs lay as if paralyzed, previously absent knee-jerks could, after elec- 
trical stimulation, be freely brought out. 

Purser ^ met a case of this disease in a two-year-old child, in which 
the condition developed at fifteen months, after an attack of severe diar- 
rhea, lasting four weeks. The patient had ritekets and an unusual symp- 
tom — nystagmus. According to Purser, this was the first case of mya- 
tonia reported up to 1914 in Ireland. 

Diagnosis. — Collier and Gordon Holmes (cited below) point out the 
following clinical features of the disease which distinguish it from the 
myopathies: (1) The absence of any familial tendency. (2) The dis- 
ease is in the majority of cases congenital, and in a small number of 
cases it appears suddenly and is fully developed after certain acute 
diseases. (3) The local wasting and weakness of an individual muscle 
or of a group of muscles that are characteristic of all forms of my- 
opathy are not met with in myatonia. (4) Affection of the periphery 
of the limbs, and especially of the intrinsic hand muscles, which is the 
invariable rule in myatonia, is of the greatest rarity in any form of 
myopathy. (5) Myatonia never spreads to regions previously unaf- 
fected, slow spreading of the affection from muscle to muscle being 
characteristic of all forms of myopathy. (-6) The deep reflexes are 
absent from the beginning, but may reappear after improvement in mya- 
tonia, while in the myopathies they are present at first and slowly 
diminish as the condition progresses, and finally are lost, never to be 
regained. (7) There is a tendency to improve in myatonia, and in some 
cases recovery may ensue; this is never the case in myopathy. 

The absence of atrophies or sensory changes, the generalized sym- 
nictrical involvement, and the electrical changes which can be seen in 
mostly all the muscles distinguish myatonia from anterior poliomyelitis, 
and from the peripherally and spinally induced intrwpartum paralyses, 

Myatonia must also be distinguished from syphilitic pseudoparalysis 
a described by Vierordt, and muscular weakness dm to rickets, as well 
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as from joint hypotonia due to involvement (ff the capeulef ixnd li 
ments of the joints (Finkelsteiu). 

Treatment.~-General hygienic and tonic measures are indicald. 
Careful iri^dication with strychnin, massage and eleclaicity are resorj.^d 
to. Orthopedic appliances may be necessary. Powis and Raper found, 
after tJie administration of bile salts or dried ox bile, an increase in 
mus(de sirength. 

Course and Prognosis. — The course of the disease is slow j the prog, 
nosis as to life is good. In some of the cases, in the course of time a 
more or less complete recovery may occur. 

Pathology and Pathogenesis. — Spiller,* in his first autopsy, found 
changes in the muscles only, and none in the nervous system. Baudouin * 
fou!id notliing characteristic for pathologic inferences. In another case 
Spiller and Griffith^ found atroifiiy of the muscle fibers much more 
marked in some bundles than in others. The atrophied fibers retained 
their transverse striations and showed an excessive number of nuclei in 
the sareohunma ; some of the muscle fibers presented fatty degeneration. 
TheH(* were the changes found in the muscles of the forearm; the 
atrophy was most marked in the calf muscles, and least marked in the 
muscles of the hack. Accompanying these muscle changes was a small 
spinal cord, with scanty and atrophied anterior horn cells ; the anterior 
roots were smaller than ordinarily and stained very poorly. One pos- 
terior lihial nerve was examined and also found much degenerated. 
The brain in this case was unusually large. Skoog, Reyer and Helm- 
holtz found similar changes in the muscles vivo/* whereas Bing 
found llie muscles to be perfectly normal. 

Collier and Gordon Holmes® in a study of 2 cases found most of 
the muscle fiber’s smaller, which they say might be attributed, on the 
one hand, to a lack of development, or, on the other hand, to atrophic 
processes affecting them; but they are more inclined to believe, on 
account of the extraordinary irregularity in the shape and size of the 
fibers, that the condition was due to an atrophy. The atrophy and 
decrease, in the. number of fibers, in their opinion, sufii<fiently explains 
the palsy, while the fatty infiltration and the increase of connective 
tissue e(*lls eoueeals in part the general atrophy. 

De Villers ® had 2 cases, which confirmed Concetti ’s conclusions, based 
on 08 eases with 16 autopsies, that the cause of the disease is an arrest 
of develojunent or retardation during intra-uterine life of the aiiterior 
horn e(!lls ol the si)inal cord, and that the lesions may invade the cere- 
brum, cerebellum, peripheral nerves and muscles, but that there is a 
tendency to i^rogressive improvement. 

Oppenheim believes the disease to be due to an arrest of development 
of the muscle tibers. ]\larhurg held that the cases were forms of intra- 
uterine poliomyelitis. The symipetrieal development of the defects in 
all cases, the de\’elopment of some of the cases after birtii, and the 
feet that in a good many instances the afiterior horn cells were m t 
involved^ and in those cases in which they were involved thete wa.s 
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evidence of inflammatory changes, speak against the correctness of 
3Iarburg's theory. 

Some investigators are inclined to ascribe the disease to a disturb-, 
a nee of the ductless glands. Berti considers it a variety of congenital 
myxedema. In this connection it may be of interest to note that Powis 
and Raper^ were led to the following conclusions from their metabolic 
studies in this disease: (1) There is a diminution in hepatic function, 
as evidenced by the presence of acholia; (2) normal calcium retention 
is associated with a relatively high potassium retention; (3) there is 
a low creatinin excretion with a relatively high creatin excretion. 

Rothman believes the cases to be a type of Werdnig-Hoff man’s dis- 
ease; the fact that there is no wasting of the muscles and that there 
is a tendency to improve, after a time, speak against this contention. 
A. Gordon ® believes that there is an antenatal disturbance of nutrition 
of the anterior horn cells, which in some cases leads to their destruction, 
thus producing a Werdnig-Hoffman type; in other cases the nutritional 
disorder is slight, resulting in a diminution of muscle tonus.* He also 
believes that there are a large number of intermediary cases difficult 
to classify clinically. 

Bernhardt is inclined to assume an injury to the peripheral nerves, 
somewhat like a generalized polyneuritis of autotoxic or infectious origin. 

Prom the facts adduced it is evident that the pathology of the dis- 
ease is not definitely known, and the same may be said of its causation. 
There is a tendency to consider the condition a type of myopathy, 
rather than a distinct clinical entity. 
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Synonyms.— The disease has been described by different observers 
under different names, such as Dysbasia lordotica progressiva, Dystonia 
niUNeulorum deformans (Oppeiiheim), Tonic torsion spasm (Ziehen), 
Progressive torsion spasm of children (Flatau-Sterling), (Hunt), 
Ziehen-Oppenheim disease (Van Bernstein), and Tortipelvis (Fraenkel). 

Definition.— A symptom-complex characterized by disturbances of 
muscle tone, resulting in bizarre movements of groups of muscles. 

Occurrence. — The disease affects mostly children of Russian- Jewish 
parentage between the ages of eight and fourteen. Diller and Wright, 
l*atrick, Dereum and others report cases in which the disease occurred 
between the ages of twenty and thirty, but its occurrence at this age 
is rare. Of the number reported hitherto, it seemed to have predomi- 
nated in females. 

Symptomatology. — The affection is characterized by a deformity 
around the pidvic girdle, with tonic and clonic spasms, involving chiefly 
the flexors of the thigh, pelvis and lumbar region. Other muscles may 
be affected, hut not as frequently as the muscles concerned in locomo- 
tion. The affected muscles are alternately in a state of hypertonia and 
hypolonia. On standing and walking, the so-called dromedary or 
“monkey” gait presents a striking picture. The disease may occur in 
the form of a monoplegia, diplegia or hemiplegia. The twitchings usu- 
ally begin in one upper extremity, and gradually other rhiiscles become 
affected, but the involvement is most marked in the muscles of the pelvic 
girdle. The muscles of the face, of speech, rnasticatio 4 :i and swallowing 
usually escape. The author has reported a case in which, in addition 
to an extensiviv^quadruplegia, all the muscles of the face, neck, tongue 
and swallowing^ paHicipated in the disease {see Bibliography). The 
twitchings are Evident while standing and are*.intensified on voluntary 
movements aiiil mental excitement. The constant spasm and the de- 
formities whieli ri'snlt from them, such as scoliosis, lordosis, tilted pelvis, 
etc., are dimiiiished during rest, and cease entirely during sleep. 

^ The twitchings may be in the form of a rhythmical tremor or rhyth- 
mical clonic contractions. The fatigue and strain, brought on by the 
spasms, increase, the rate of the pulse and produce vasomotor disturb- 
ances, such as tl^^shing of the skin and hyperidrosis. 

There are no s^ns of organic involvement of the nervous system • 
the tendon reflexes ye normal, but at times difficult to elicit, owing: 
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to ( ontractures which may exist. There is no paralysis, no muscular 
gtr(*i)hy, and no electrical changes. The sensations, sphincters and cra- 
nial nerves are all intact. There are no mental disturbances. 

All volitional movements are performed as if there were a conflict 
in action of the different muscle groups, a reversal of muscle tonus. 
There is an inability to dissociate harmoniously the essential muscle 
tonus elements of a simple movement, namely, contraction of the ag<^- 
nists and antagonists. This Hunt designates as the paradoxical” or 
reverse phenomenon of dystonia, and he considers it diagnostic in the 
differentiation of this disease from spastic, hysterical and other forms 
of spasmodic contractures. This sign is elicited in the following man- 
ner: The wrist joint being held in flexion by the patient when he is 
requested to extend the hand or the forearm, he makes an attempt 
to do so, but instead of extension there are several involuntary flexions 
to a greater angle than there was originally, and after a perceptible lapse 
of time the desired extension is first carried out. The same result may 
be obtained in any other joint. 

Treatment. — Therapy has had little or no effect. Psychotherapy, 
electricity, hydrotherapy and metallotherapy have been employed, but 
only with temporary benefit. In one of FraenkePs cases, reMucation 
seemed to help for a time, as did the intraspinal injection of magnesium 
sulphate. Sedatives, such as bromids, hyo^cin and even morphia) are 
occasionally indicated, to give these patients relief from the severe 
spasms. Luminal in large doses has been administered by the writer, 
but with no effect. In one of the cases at the Montefiore Home and 
Hospital the spasms were so severe that it seemed as though the patient 
would die of asphyxiation at any moment. General anesthesia with 
chloroform has been resorted to; relaxation occurred after the patient 
had been completely anesthetized. The patient stood the anesthesia very 
well, but upon its withdrawal and before full consciousness had been 
regained, the spasms recurred. In one case the application of a plaster 
of Paris cast to prevent contractures aggravated the condition. In 
all cases it seems that mental and physical excitement have a tendency 
to bring on an exacerbation of the disease. 

Prognosis. — The prognosis, quoad vitam., is good. The patients, as a 
rule, die of some intercurrent disease. The disease is chronic, progres- 
sive, and incurable. There are cases in the literature in which im- 
provement occurred spontaneously or after treatment, but such improve- 
ment was only temporary, to be followed by remissions, which were 
just as severe as the original attack. 

Pathology and Pathogenesis. — There is nothing definitely known of 
its etiology or pathology. Oppenheim believes the disease to be due to 
fine pathological changes in the cells of the cortex which control mus- 
t'lc tone. Fraenkel thought the disease to be due to faulty calcium metab- 
olism. Studies of the calcium metabolism undertaken by Janney' at 
tb*‘ Mofltefiore Home and Hospital, on one of the patients in that in- 
stiiution afflicted with a severe type of this disease, showed no abnor- 
ui< lity in the elimination of this mineral. 

VOL. X.--86. 
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Dana believes the disease to be a neurosis allied to general tic. Scf'lprt 
thinks the disease is psychogenic in nature. Although the disease ap. 
pears to Bonhoeffer at first sight to be a form Of hysteria, 
observation leads him to class it among the choreas. Bmg considers the 
condition to be similar to athetosis. ^ ‘ 

clelliffe thinks that tlie lesion is in some portion of the cerebcllo- 
thalarao-cortical arc, probably cortical to the red nucleus and possibly in 
the region of H' and 11" of Forers field. 

The disease is included by many as one of a number of diseases due 
to a disturbance of tone and associated as such with the "^amyostatic” 
syndrome of Striimpell. 

J. Ramsay Hunt, after an exhaustive study of six cases of the dis- 
ease and a thorough review of the literature, says that he is convinced 
that “the lower type of mechanism is at fault, one which is closely 
associated with the corpus striatum, but which is engaged in the regu-. 
lation of tonus, especially in its relation to the reciprocal activities, 
of the agonistic and antagonistic muscles, for this constitutes one of 
the essential factors in the motor disturbances of torsion spasm; but 
the preservation of facial expression and articulation is against a lo- 
calization in the corpus striatum, for we know from many pathological 
studies that the face and articulation are both involved in this locali- 
zation.” 

Up to the present time there is only one record of an autopsy and 
that was in one of Ziehen’s cases. No lesions of any kind could be 
demonstrated in the brain or cord. 

Historical Summary. — At a meeting of the Berlin Psychiatric So- 
ciety, held in December, 1930, Ziehen reported 5 cases of peculiar twist- 
ing spasms in children, which he called “torsion spasm,” Three of 
these cases had been previously published by Von Schwalbe in 1908. 
In October, 1911, Oppenheira published* the clinical histories qf four 
similar eases, and outlined a symptom-complex to which he gave the 
name “Dystonia musculorum deformans.” The disease has since then 
been called Oppenheim’s disease. This name is Mnfort'Mite because this 
symptmu’Camplex of dystonia is apt to be confused vrith that of myo- 
tonia comjemta, which is also sometimes described in the literature os 
** Oppenheim s myatonia^^ (see chapter on Myatonia). In his original 
report Oppeiiheim stated that he had seen similar cases before that time, 
but that he did not know whether they were cases of hysteria, hys- 
terical scoliosis, lordosis or idiopathic bilateral athetosis. Since then, 
numerous cases belonging to this group have been reported both abroad 
and in this country. 
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Synonyms. — Thomsen’s disease, Myotonia atrophica. 

Dofinitian. — Myotonia congenita is ■'a hereditary disease character- 
ized by muscular cramps at the beginning of voluntary movements, 
which disappear on repetition of the movements. 

Etiology. — ^Predisposing Causes. — Sex . — The disease has a prefer- 
ence for the male, beginning in typical cases usually in early youth or 
about the time of puberty. 

Mental Shock. r— The disease is said to develop after mental excite- 
ment or physical overstrain; this is probably due to the fact that the 
shock or fatigue has increased the disease which had already been in 
existence, but the symptoms were slight, and they escaped detection. 
Patients afflicted with this disease are generally unusually well de- 
veloped, full-blooded and well nourished; their muscles are unusually 
large, but their power is markedly diminished. 

Hereditary Influences. — ^The malady is hereditary, and usually af- 
fects several members of the same family. Because the disease is not 
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always congenital, Gowers suggests that the name ^transi^t Biyotonia^’ 
would he a more appropriate one. Blood relationship in the parenis 
has in certain cases, been the cause of a marked predisposition, while 
in other cases no such predisposition could be established. 

Symptomatology.— The first and most essential symptom is stiffness 
in the muscles. If after a prolonged rest the patient attempts to carry 
out a voluntary movement, the muscle or group of muscles called into 
activity for the purpose of such a movement assumes a condition of 
tonic contraction, which cannot be voluntarily relaxed. After a period 
varying from 5 to 30 or more seconds, the spasm begins to yield, and 
the movement becomes easier and “smoother^’ with each repetition of 
ihe attenii)t, until finally it is carried out without any difficulty. This 
peculiar contraction, spasm or rigidity is called “myotonus,” and is at 
its height during the second and not the first movement. For instance, 
if the patient wislies to carry out a quick and strong movement with 
the thumb, he may succeed fairly well with the first adduction of the 
thumb, hut the succeeding abduction will meet with very strong re- 
sistance, which can only he overcome upon the further repetition of the 
movement, which then becomes freer and freer until the tension is com- 
j)letely relaxed and the movement is eventually carried o-ut in a per- 
fectly normal manner. 

The myotonus is very marked when the patient is suddenly called 
upon to make a rapid and forceful complex act, such as attempting to 
rise and walk after he has been sitting in a chair for a time. Going up 
and down stairs, with the alternate relaxation and contraction of the 
muscles of the leg, is very difficult. These patients must be very careful 
on crossing streets busy with vehicular traffic or on getting on and off 
cars; in the latter case it may be impossible for them to release the 
hand rail with sufficient rapidity to avoid being thrown against the 
ear when getting on, or to the street when getting off. 

Excitement, fright, dampness and cold aggravate the myotonus ; men- 
tal rest, warmth and the ingestion of small amounts of alcohol diminish 
it. Tile condition is worse when the patient thinks is being ob- 
Mrved. The more prolonged the rest, the severer the spasm; when 
it has once passed off the patient can carry out the most complicated 
and most delicate acts without the slightest difficulty or fatigue. 

The affection may involve all the muscles of the body, but it is most 
frequtmt in the limbs, and leasst in the muscles of the face and jaw. 
The ciliary museli's may be involved, so that the patients find it diffi- 
cult to accommodate for objects at different distances. In one of Char- 
cot ^s patients, the eyeballs, on looking upward, remained in that position 
for a considerable length of time. Involvement of the tongue is not 
uncommon,^ but rarely are the muscles of the throat and respiration 
weeted. Ihe heart muscle is said to have been involved in some cases: 
Boot ^ reports a ease of this disease in a boy in whom the heart sounds 
were unusually loud. The arms may be free and the legs affected, or 
vioo y^TSA. There are eases in which the disease is limited to certain 
groups of muscles. Oppenheim, Gaupp, Schott, Curschmami and others 



MYOTOittA CONGENITA (THOMSEN’S DISEASE) 565 

described such atypical cases of partial myotonia, but most of them 
associated with muscular atrophies. Sometimes the spasm is more 
marked on one side of the body than on the other. According to Thom- 
sen, the more the muscles are used the less severe is the spasm. 

The myotatic irriiability of the muscles is markedly increased. Per- 
cussion of a muscle promptly gives rise to a slow but persistent tonic 
contraction; the belly of the muscle protrudes like a tumor, or a deep 
depression or furrow results where it has been struck. These phe- 
nomena are most noticeable in the tongue, the thenar and hypothenar 
eminences and the gastrocnemii. The slightest mechanical stimulation 
will have the same effect; the muscular contractions may last from 5 
to 30 seconds, instead of relaxing promptly, as in health. 

Mechanical or electrical stimulation of the nerve trunks elicits no 
peculiar changes in their excitability, so that no myotonus follows indi- 
rect electrical stimulation. The change in muscle irritability following di- 
rect electrical stimulation is a prominent and most characteristic symp- 
tom of the disease. This is known as Erb’s myotonic reaction *‘MyR.” 

The electrical excitability of the muscles is markedly increased for 
both currents. To galvanism KCC = ACC (in health KCC > ACC) ; 
the contractions are sluggish and continue long after the stimulus has 
ceased. The stabile galvanic current produces a rhythmic undulation of 
the muscle and the wave of contraction passes from the cathode to the 
anode ; strong currents are necessary to produce this phenomenon. With 
the usual faradic (direct) stimulation, employing strong currents, there 
is a somewhat slow contraction with a long prolongation (2 to 20 sec- 
onds or more) ; single opening shocks of the slightest strength cause 
only normal quick contractions; with strong, stabile faradization, oscil- 
lating muscular waves are occasionally seen. There is practically no 
change of reaction to static electricity. 

There are no symptoms referable to the nervous system. The cranial 
nerves, sensation and sphincters are unaffected; the superficial reflexes 
remain unaltered; the tendon reflexes are active, but they have been 
reported diminished or easily exhausted. There are no trophic and no 
vasomotor disturbances. 

Patients with this disease are said to take anesthetics very badly. 

There are no psychical disturbances. Although Thomsen himself 
classified the disease under the psychoses, it seems that when psychical 
disturbances are present they are to be considered complications rather 
than symptoms of the disease. The condition, while not painful, is a 
source of great annoyance and, as Thomsen says, casts a shadow over 
the lives of the sufferers.” 

Dia^osis* — ^When the clinical features of the disease with the char- 
acteristic electrical changes in the muscles are taken into consideration, 
the diagnosis presents no difficulties. B. W. Taylor* records the case 
<'t* an Italian shoemaker, 24 years of age, in whom the disease was con- 
sidered for a long period to be hysteria, because the spasms occurred 
in paroxysms, between which the patient showed no signs of myotonia. 
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and because there were no other members of the family witl; a 

similar condition. 4 , % 

Varieties and Clinical Types.— Numerous symptom-coinplexes j.. 
Kcmblin^ myotonia, winch are difficult to classify, are described in tiic 
literature. There are many conditions, such as tetany, tal^s (Curscti. 
mann), muscular atrophica, syringomyelia,^ multiple neuritis, etc., in 
W'hich a myotonic reaction may be obtained in ^me of the muscles; this 
naturally raises the question, whether in these instances we are dealing 
with complications of myotonia or with different but distinct clinical 
types. The mode and time of onset of the syinptoms, as well as the course 
of the disease, liave led to the description of different types of it. Jacoby, 
for instance, makes a sharp distinction between the congenital, acquired 
and transitory forms. He reports a case which developed after an 
attack of typlioid fever, and another case which followed injury and 
overstrain. Beco * saw a case develop in a young man with no history 
of the disease in liis family one year after he had suffered from two 
abscesses in his foot. 

Myotonia Acquisita.— 0. Ascenzi* believes Thomsen ^s disease as a 
name should be applied only to congenital myotonia, and this should 
be differentiated from acquired myotonic states associated with other 
affections. He found, up to 1912, thirty-one cases, besides one of his 
own, associated with muscular dystrophy. Hoffman, Eossolimo and 
Schott think that progressive muscular atrophy may itself develop from 
myotonia. Talrna, also, describes an acquired form of this disease, myo- 
tonia acquisita, in connection with traumatism and acute infections, in 
which the rigidity persisted even during rest. The condition was 
transient and curable. 

Pseudo-myotonia IIemiplegica. — Quensel® records a case which he 
calls pseudoniyotonia hemiplegiea in a man of 45 years who had a 
peduncular hemorrhage, with disability on the left side, and in whom 
myotonic contractions always followed voluntary movements. Der- 
cum® reports a case in a boy of 9 years without a family history of 
myotonia, which followed an attack of parotitis, with p^ln and swelling 
in the knee ; there was a typical myotonic reaction with involvement of 
the arms and legs, but without atrophies or hypertrophies. 

Myotonia Atkopiiica {Am^fcHropliic Myotonia ), — One of these types 
known as myoimia atrophica was described by Eossolimo ^ for the first 
time in 1902 as a distinct clinical entity. Although this type is not as 
common as the congenital myotonia, it has oertain peculiarities which 
merit a more or less detailed description of it. 

Definition. i\Iyotonia atrophica is a disease, intermediate in its char- 
acter between the myotonias and the myopathies, in which there is in- 
creased tonus in some muscles with a primary flaccid palsy in others, 
in a more or less constant distribution. Its frequent combination with 
cataracts is also a characteristic feature. 

Gibb* were able to enumerate 20 eases of 
the disease m the literature, up to 1909. In this eountry it is vci 7 
rare. J. R. Hunt,® of New York, reported 2 eases. S3enne4f-0^^^''‘' 
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^ori ■" reported 2 oases, and Kennedy “ himself reported an 

case. 

Greenfield was the first one to call attention 
till' frequent association of familial and hereditary cataracts with 
juyotonia atrophica. He reported a remarkable family of 13 members, 
of whom 6 were healthy, 2 had premature cataract, 3 myotonia atrophica, 
ajid J had both conditions. Tetzner, Ormond, Hirschfield, Bramwell, 
Aildis and Pearnside described cases in which this association was a 
niarhed feature. Hoffman, in 1912, analyzed all the cases of myo- 
tonia recorded up to that date, and found that this combination with 
cataract occurred in 8 out of 80 cases. This association is too frequent 
to be considered a mere coincidence ; it is rather suggestive that both 
myotonia and cataract may be abiotrophic in character. Another ex- 
ample of abiotrophy is found in a ease reported by Bullowa, of New 
York, in which the disease was associated with a maldevelopment of 
both testes. 

Ill contrast to the congenital form, the atrophic form does not appear 
until the second or third decade of life. Grund saw a case appear 
at 47. Males are more often affected than females. The myotonia 
generally precedes the atrophies, and as the disease progresses it is 
found that there are simultaneous atrophies in some muscles with myo- 
tonic disturbances in others. The atrophies are most commonly seen in 
the orbicularis palpebrarum and oris, the temporals, the masseters, the 
sternocleidomastoids, the pectorals (Abrahamson), the vasti of the thighs 
and the anterior tibial extensors. In some cases the atrophy may 
assume the typical type of Erb^s dystrophy, or it may be of the Aran- 
Duchenne type. Griffith saw a ease of myotonia atrophica in which 
the myotonia was accompanied with an atrophy in some muscles and 
a marked hypertrophy in others ; he called this case ' ^ myotonia atrophica 
and liypertrophica. ’ ^ 

Kennedy pointed out a peculiar feature of this disease in that 
there was an extraordinary uniformity in the appearance of the pa- 
tients; they all looked as if they belonged to the same family — like 
brothers and sisters. There are two typical cases of the disease in 
the neurological wards of the Montefiore Horae and Hospital at this 
witiug; they were both shown before the New York Neurological So- 
cit'ty at one of its meetings, by Doctor Abrahamson,^® and the reader 
is referred to this report for a detailed description of the disease. 

The myotonic electrical reaction is modified in that the wasted muscles 
show the usual diminished irritability to the faradic current and to a 
lesser degree to galvanic stimulation; occasionally a myasthenic reac- 
hou may be demonstrated. Some of the cases show, in localized muscle 
groups, a modified myotonic electrical reaction, namely, a slow con- 
traction and a slow relaxation to both forms of electrical stimulation. 
Recording to Curschmann, some eases show an electrical overexcitability 
the nerves. 

. Ti e condition of the reflexes depends upon the degree of wasting 
the atrophied muscles. There are no sensory changes, and no Bymp- 
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toms referable to the cranial nerves. The sphincters are not involved, 

and there are no mental symptoms. 

Pathologically it is similar to the myopathies, as far 
as the muscles are concerned. Steinert found also degeneration of the 
posterior (iolumns of the cord. There is nothing definitely known oi: its 
etiology or pathogenesis. As in all diseases of obscure origin, the glands 
of iiilernal secretions have been held responsible for the causation of 
the disease ; one such case was studied with this aspect in view at the 
Montehore Home and Hospital, but the findings did not differ materially 
from those in the other forms of myopathy. 

Paramyotonia Congenita. — In 1886 Eulenberg^® described a herodi- 
to-familial affection known as “paramyotonia congenita,^' which is char- 
acterized hy a tonic spasm appearing in certain voluntary muscles of 
the face, especdally the orbicularis palpebrarum and oris, so that the 
patients are unable to open their eyes or to speak for a quarter of 
an liour or longer. The spasm usually comes on in cold weather, and 
is not iidiuenced by excessive exertion; warmth has a tendency to 
diminish it. The muscles of the neck, of deglutition, as well as of the 
limbs, may occasionally be involved. 

The mechanical irritability of the muscles is not increased ; but elec- 
trical examination shows a diminished excitability. The pathological 
findings are somewhat similar to those of myotonia congenita. The 
characteristic symptoms of the disease make their appearance at birth. 
The disease has been found coincidently with Thomsen’s disease in 
members of the same family. (See Delprat and Solder for further 
references.) 

Treatment of the Myotonias in General. — Gymnastics and massage 

have been employed by Oppenheim and Bechterew. Frink reports the 
administration of thymus extract in one case with good results. Gesslcr 
proposed, in the case with severe spasms, to bring about an atrophy of 
the muscles by stretching the nerves; his proposal has beeii rejected. 
Johnson and Marshall suggest the use of strychnin. In one of the 
atrophic cases under the writer’s care at the Monbefiore Home and 
Hospital, all forms of treatment — ^hydrotherapeutic, gymnastic, elec- 
trical, gland extracts, stiychnin, etc. — have been employed without the 
slightest sign of improvement. 

Prognosis of the Myotonias in General. — The prognosis as to life 
is good. The disease is chronic and progressive ; remissions are not 
uncommon. The cases which have been reported as improved were 
undoubtedly atyi>ipal forms following trauma or infections. 

Patholo£^ and Pathogenesis. — The symptoms of myotonia have been 
reproduced in animals after poisoning them with veratrin and creatinin. 
Alany investigators believe the condition to be due to an exaggerated ex- 
citability of the sarcoplasm. Erb and others have found an enormous 
hypertrophy of all the muscle fibers; in some cases these were twice 
the normal size. They also found a profuse proliferation of the nuclei 
in the saroolemma, indistinct striation, vacuolization and a slight in* 
crease in the connective tissue. Some investigators found atrophi*' as 
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w'^ll as hypertrophic fibers. Schiefferdecker believes that the increase 
of the nuclei is only a relative one, but he was able to demonstrate in 
tlie sarcoplasm granules which are not seen in normal muscle tissue. 

Jacoby also found muscle changes, but is of the opinion that the 
disease is due to an embryonal maldevelopment of the nerve cells, dimin- 
isliing their resistance to certain toxic processes in individuals predis- 
posed to the disease. Beehterew is inclined to trace the disease to auto- 
intoxication. 

Metabolic studies have not shed much light on the pathogenesis, ex- 
cept that the empirical administration of thymus extract has been 
followed by a diminution of the spasms. 

Curschmann is opposed to the theory of the myogenic nature of the 
affection, and he is inclined to ascribe it to a supranuclear or central 
origin. Although Johnson and Marshall^® found distinct muscle 
changes, they are nevertheless of the opinion that the disease is most 
probably due to a partial obstruction in the higher motor paths. Find- 
lay believes that the disease is primarily one of the muscles, but that 
the nervous system plays no insignificant part in its causation. His 
reasons for his conclusions are: (1) The creatin and creatinin metabolism 
shows that we are not dealing with a degenerated but with an unusually 
efficient muscle. (2) During voluntary movements of the abdominal 
muscles, such as bending, the myotonic reaction develops very promptly 
but during involuntary acts, such as defecation, no myotonic contrac- 
tion of the muscles is observed. (3) The condition gradually disappears 
on the repetition of voluntary movements, but does not do so on the 
repetition of a direct or electrical stimulus. (4) The influence which 
the mental state of the patient has on the condition. 

No changes have ever been found in the central or peripheral nervous 
system, and although the disease is usually placed among the affections 
(ff the muscles, its true nature is still to be determined. 

Historical Summary. — The disease was flrst described by Charles 
Hell and Leyden, but was actually discovered’’ in 1876 by the Silesian 
physician, Thomsen, who was afflicted with the disease himself, and in 
whose family he could trace it to 20 cases in five generations. To Erb, 
however, belongs the credit of having classically worked up the disease, 
especially as regards the electrical changes in it. 

Distribution. — ^Up to 1914, 11. Koch collected more than one hun- 
dred cases. The disease has been met with in Germany, Austria, Italy, 
France, Russia, Sweden, England and America. The original reports 
seemed to have been more numerous in Germany and in the Scandi- 
navian countries than in other localities. The disease is considered to 
be a rare one, but this is probably due to the fact that some of the 
cases are so slight that they do not attract attention until perhaps 
later in life, especially in military countries, when the male citizens are 
called upon to perform military service. 
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SPASMS 

Localized muscular si>asins, p. 570 — Facial spasm, p. 571 — Spasm of 
tlie muscles ol‘ mastication, p. 572 — Spasm of the tongue, p. 573 — 

Si)nsm of the musclas supplied by the glossopharyngeal nerve, 
p. 573 — Spasm of the muscles of the neck (torticollis), p. 574 — 

Spasm of tile muscles of the trunk and extremities, p. 576 — 

Spasjn of the respiratory muscles,' p. 577 — Saltatory reflex spasm, 
p. 577 — Camploconriia, p. 578 — References, p. 578. 

Localized Muscular Spasms 

General Considerations. — In general, it may be said that a ** localized 
spasm” is a symptom and not a disease. It is defined by Brissaud as a 
reflex movement due to an irritation along the pathway of a peripheral 
reflex are. The movements of a spasm are brusque, resembling the 
muscular eoiitraetioiis following electrical stimulation. The muscles in- 
volved correspond to the anatomic distribution of a nerve. If a portion 
of one nerve is involved, the spasm may be partial or fascicular, as in 
spasm complicating facial palsy ; if the whole nerve is involved, the con- 
vulsive inoveriKmt may be similar to the performance of a purposive act. 
In facial spasm, tlu* lorohead of the affected side is wrinkled by the con- 
traction of the frontalis muscle, while the eye is closed by the contrac- 
tion of the orbicularis palpebrarum, both of these muscles being in- 
nervateti by the same lu^rve — the facial. Such combined movements can- 
not be priKliieed at the same time voluntarily^ This phenomenon is called 
by Babinski ” paradoxical synergia.'^ * 



Facfai Spasm.^SYNONyMS. — Spasmus facialis, Convulsive tic. 

BTionOGY AND SYMPTOMATOLOGY. — Facial spasm may be the result of 
oiixanic disease in the area of distribution of the sensory branch of the 
trigeminus, such as the cornea, conjunctiva, the nose, the teeth, the 
111 axillary bones, the tonsils, etc. It is therefore often associated with 
“tic douloureux. Any original physiological reflex movement in this 
distribution may gradually develop into a spasm involving the facial 
muscles. 

Facial spasm begins with clonic contractions, which, as they advance, 
gain in rapidity, and at the height of the attack become tonic; as this 
subsides, the clonic movements reappear and remain until the attack is 
over; the entire cycle lasting about a minute. The twitchings may 
be observed on the return of power in previously paralyzed muscles, 
and they may be sufliciently severe to involve the muscles of the other 
side of the face. Partial facial spasm may be due to overstraining of 
individual muscles, such as the orbicularis palpebrarum in the course 
of certain occupations, commonly seen in watchmakers, microscopists, 
etc.; the spasms are then considered as symptoms of an * ‘ occupation- 
neurosis. '' 

A reflex facial spasm is sometimes noticed in diseases of the ear; 
it may follow a direct injur}'' to a peripheral nerve, or injuries to the 
head, which have given rise to organic disease of the brain, or to a 
traumatic neurosis, i.e., merely from the shock of the injury. A good 
example of a facial spasm following irritation of a nerve trunk is found 
in recent literature in two eases of convulsive facial spasm reported by 
Cushing,^ due to tumor of the cerebellopontine angle. 

Affections in other parts of the body, such as disease of the generative 
organs, pregnancy, etc., may give rise to facial spasm. It may also be 
one of the complications of chorea, epilepsy, hysteria, migraine, the 
psychoses, etc. In many cases no pathological basis for the condition 
can be discovered, and it is then considered psychogenic; it has been 
known to develop after shock or great emotional excitement in neuro- 
pathic individuals,' although direct inheritance is not common. 

The most frequent fonn is hemispasm, confined to the orbicularis 
palpebrarum, although it may be bilateral, or diffuse and extend to the 
platysma, occipital and ear muscles. When it is limited to the orbicularis 
palpebrarum, and when the contractions are purely tonic in nature, it 
is called ^ ^ blepharospasm, ’ ^ but when clonic, it is called ‘‘blepharo- 
clonus'^ or “ nictitation. ’’ 

Mental excitement and physical overstrain aggravate the condition; 
distraction of the attention and suggestion temporarily inhibit it; it 
may persist during sleep. A sudden examination of the eyes, or a 
tapping or stroking of the face will provoke it very promptly. Spon- 
taneous remissions and exacerbations are common. 

The subjective symptoms may be slight or severe, depending upon 
the intensity of the spasm; true facial spasm may be associated with 
or provoked by pain in the trigeminal area. There is, as a rule, no 
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interference with the voluntary movements of the implicated muscips. 
There are no vasomotor and no trophic disturbances. 

Treatment. — If a cause can be found, it is to be removed whenev(‘r 
possible. In general, careful dieting, change of climate, change of 
environment, with a miniinuni amount of mental and physical W()ik, 
and well regulated hydrotherapeutic measures are indicated. Arsenic, 
bromids and the analgesics may be resorted to. Local subcutaneous 
injections of cocain and atropin have been used with success as far as 
the spasm was foncerned but the injections have been followed V 
paralysis of the local parts. 

Within the last de(*ade, injections of alcohol (70-80 per cent.) into 
ihc sheath of the facial nerve on the involved side have been used 
with success by various clinicians. A most careful technic is necessary. 
The metluKl was originated by Schloesser;^ a few drops of the alcohol 
is iiij(‘e1(Hj along the stylomastoid process as far as the base of the 
skull, slowly and eonfinuously, until paralysis sets in; this paralysis of 
the muscles passes off gradually and the patient is relieved for from 
three to seven months, when the injection must be repeated. 

Jn some of the more obstinate cases, when the supraorbital nerve 
has been found to be tender on pressure, and when during such pres- 
sure tlie spasm is relieved, resection of that nerve has been successful; 
simple section of the nerve, however, has no effect. Stretching of tlie 
facial nerve has resulted in some cases in a temporary improvement ; the 
spasm, however, was followed by a permanent paralysis. Oppenheim 
prefers injections of alcohol to nerve stretching. 

In rce(‘nt cas(*s, counterirritation with plasters behind the ear, the 
galvanic current, diathermia, faradism, static electricity, D’Arsonval 
current, etc., have been recommended. 

Grf>ssman, of New York City, has reported a large series of cases in 
whieli improvement followed breathing and relaxation exercises. Op- 
peiiheim also reeommends gymnastic exercises. Hypnotism and sug- 
gestion have been found to be of benefit in the cases complicating hys- 
teria. ' ' 

]Mto(}N()sis. — The prognosis is not favorable; the condition is chronic, 
and may last months and years. Striimpell has seen cases in which re- 
missions oecuirred during pregnancy. Occasionally, recovery takes place 
spontaneously or after treatment, but when the disease has lasted for a 
long pericsi, the ultimate outlook for permanent recovery is very poor. 

Spasm of the Muscles of Mastication. — The spasm is limited to the 
muscles supplied by the motor fifth cranial nerve; it may be tonic 
or clonic. When ionic, the jaws are clenched and the mouth cannot be 
opened actively or passively, thus resulting in a general failure of nutri- 
tion. Tills variety of spasm is known as trismus,^’ and it occurs in 
tetanus and meningitis, less commonly in tetany and occasionally, tem- 
porarily, in epilei)sy. Diseases of the pons and beginning acute bulb^*!* 
palsy may be aec'ompanied by trismus. It is rarely an isolated sym)v 
tom. ^ It is usually of reflex origin due to disease in the temporo-max’^l- 
lary joint, or to unerupted teeth. It may also occur in hysteria. 
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When the twitchings are clonic they appear as rhythmical move- 
nu fits of the lower jaw, usually in the vertical direction; the movements 
nijiy be so violent as to cause the teeth to chatter as in rigor (chills). 
TIu‘se are seen during general epileptic and hysterical convulsions, and 
flm ing the onset of febrile diseases, infectious in nature. As an isolated 
symptom, except transiently in hysteria, it is very rare. The grinding 
of the teeth in nervous children and adults during sleep is considered a 
variety of this form of spasm. This form of spasm is also observed in 
trijreminal neuralgia, and as a reflex in diseases of the ear. Schwartz 
and Burnett have observed by otoscope the spasm in the tympanic mem- 
brane. 

Treatment. — The treatment consists in the removal of the cause 
and in relieving the symptoms. Psychotherapy is indicated in the hys- 
terical cases. 

Prognosis. — The prognosis, if not due to organic lesions, is favorable ; 
it usually disappears within a few weeks or months. 

Spasm of the Tongue. — Synonyms. — Glossal spasm, Spasm of the 
liypoglossal region. — The tongue may participate in the spasms of chorea, 
epilepsy and hysteria, but isolated spasms of the tongue are rare. When 
they do occur independently, they are tonic, clonic, or mixed. They 
may interfere with chewing, swallowing and speech, the latter resulting 
ill “aphthongia,^’ a variety of stuttering. 

Etiology. — The most common causes are emotional excitability, and 
reflex irritations from the throat, bad teeth and stomatitis. Striimpell 
mentions a case of spasm of the tongue in a glass blower. A neuro- 
pathic condition predisposes to the neurosis. Tongue chewing’^ is fre- 
(piently observed in infants during dentition, and in mentally defective 
children. 

Symptomatology. — The spasm is rarely continuous; it comes on in 
paroxysms every few days or weeks, occurring from 20 to 30 times a 
day. It is rarely seen during the night. An attack may last a few 
seconds or minutes, or may continue for hours ; it does not always cease 
during sleep. B. Myers ® records an interesting case of tongue ' ‘ chew- 
ing^’ which occurred in several members of the same family. The twitch- 
iiigs are sometimes preceded by paresthesiae in the mouth and tongue. 

Treatment. — The treatment consists in the employment of ordinary 
measures to maintain the patient’s general health, the removal of irri- 
tations, the use of sedatives, the application of galvanism (the anode 
to the hypoglossal nerve), and psychotherapy. Surgical measures are 
hardly ever indicated. Lange stretched on one occasion the hypoglossal 
iici ve, then resected it and finally had to divide the geniohyoglossus 
niinscle. 

Prognosis. — The condition may last for years, but recovery ulti- 
m.itely takes place. 

Spasm of the Muscles Supplied by the Glossophar3mgeal Nerve. — 

J^vnonyms.— -D eglutition spasm, Pharyngismus. 

Occurrence. — This form seldom occurs spontaneously. It is usually 
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seen in hysteria and organic nervous disease, such as bulhar glirsis, 
in the form of tabetic crises, or in tetanus. 

Spasm of the Muscles of the Neck.->-SYNONTM.— Torticollis. 

ETiouKJY.—Torticollis affects mostly individuals of a neuropathic or 
psychopatiiie (‘onstitution ; it is frequently associated with the neuroses 
and psychoses, and Ibe patients very often present stigmata of degenera- 
tion. ilheuiimtic torlicollis and congenital wry-neck are not included in 
this form of spasm, nor is the spasm of the muscles of the neck due to 
traniiia or reflex causes, such as diseased cervical vertebrae, included 
under this heading. I'eripheral irritation, even of the slightest degree, 
such as the wearing of a tight collar, may in predisposed individuals 
give rise to spasm; spastic torticollis may also be seen in diseases of the 
ear or brain. 

Chronic j>oisoning with alcohol, lead or mercury is an important 
etiological factor. The condition may follow malaria, influenza, typhoid 
fever, pneumonia, chill, trauma, exertion or overstraining of the eye 
muscles from an error of refraction. In infants, rickets is a common 
cause, llrissaud considers this form of spasm purely psychogenic, and 
Opperiheim fully agrees with him w^hen he says ^‘the primary cause in 
typical cases is the neiir()i)athic or psychopathic diathesis, and given 
tliis constitution, a number of factors, mental excitement, trauma, and 
overstrain of the cervical and nuchal muscles may bring on the spasm.” 
The same author believes that the muscles of the neck are, next to 
those of the face, most commonly implicated in the movements of ex- 
pression, and that localized muscular spasm frequently owes its origin 
to the fact that some emotional process, instead of becoming fixed in 
the mind as an imperative recollection, immediately invades the motor 
sphere and discharges itself in the form of a motor action — a spasm. 

Symptomatology. — Spasm of the muscles of the neck may be uni- 
lateral or bilateral ; it may be limited to one or to several muscles of 
the neck. The muscles most commonly affected are those supplied by 
the spinal accessory nerve ; the superficial or deep muscles or both may 
be affected; the sternoeleidomastoid, however, is involved in most of 
the eases. The. spasm may begin in one muscle and in the course of 
time spread to the others. 

Tlic spasm may be tonic or clonic, or both. Prolonged tonic spasm 
of the sternoch‘idomastoid is, as a rule, due to rheumatism, diseased 
vertebne, or a congenital shortening of the muscles. The localization of 
the spasm in different parts of the same or other muscles will result 
in corresponding laulty attitudes. In severe cases, and at the height 
of the attack, the spasm may extend to the muscles of the trunk or 
extremities, simulating almost an attack of grand mal. When the spasm 
consists of “nodding” movements, it is called “spasmus nptans” or 
salaaming spasm”; this form is most commonly seen in children dur- 
ing dentition, and may occur only during the night, or when the child 
^ as eep. Involvement of the inferior oblkiue muscle results in simph" 
“rotation spasm” (tic rotaire). 

The spasms may be so slight as to be hardly noticeable, and of 
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ill convenience to tlie patient, or they may be so severe that speaking, 
cfiting and sleeping may be impossible and in these severe cases the 
involved muscles may, as a result of overactivity, become hypertrophied. 
Emotion, self-observation, and attempts to check the movements aggra- 
vate them; physical and mental rest, and the distraction of the atten- 
ti(»n alleviates them. On lying down the spasms cease at once, to return 
as soon as the patient gets up. Brissaud has pointed out that some 
patients are enabled to arrest the spasm by placing and holding a finger 
on the chin. 

The spasms occur in paroxysms, but in some cases they may be con- 
tinuous, at the rate of from 10 to 30 contractions per minute. Remis- 
sions and exacerbations are quite common. Except for the discomfort 
felt at the neck just before and during the spasms, there are no sub- 
jective or objective sensory disturbances, and there are no paralyses. In 
some cases, the spasms occur only during the night, but in the severe 
cases, even in the non-nocturnal ones, they may persist during sleep. 

The psychic symptoms are those of the individual psychosis or neuro- 
sis, from which the patient may be suffering. Oppenheim saw a case 
in which the spasms of the muscles of the neck alternated with hal- 
lucinatory confusion. Gowers had a case in which the patient had 
melancholia for ten years before the onset of the spasm. In alcoholics, 
the spasms may be associated with delirium. Duchenne and others 
have recorded cases in which the condition was associated with writer 
cramp. 

Diagnosis. — The condition is differentiated from rheumatic torticolUs 
by the absence of pain and tenderness in the cervical muscles; from 
congenital torticollis, by the history of onset and the absence of changes 
in the cervical spine and in the muscles themselves. Organic brain 
dmase will be excluded by the mode of onset, the presence of paralysis, 
and positive eye findings. At times it is almost impossible to differen- 
tiate this form of spasm from general tic, especially when the latter is not 
accompanied by ‘‘echolalia^’ {see Tics), or systematic, purposive move- 
ments; prolonged observation will in many cases make the diagnosis 
clear. It is well to bear in mind that general tic is usually preceded by a 
tic of the facial muscles, particularly the orbicularis palpebrarum. It is 
distinguished from myoclonia in that the latter is not limited to the mus- 
cles of the neck, and that the contractions are of lightning-like rapidity, 
and do not produce movements of the part. In chorea, the movements are 
irregular, the involvement is general, and the onset gradual. Its asso- 
ciation with rheumatism and its manifestations is also diagnostic; but 
when the spasms coexist with chorea, the diagnosis may be impossible. 

Treatment.— General hygienic measures, light nutritious diet, a 
change of climate and occupation with the removal of any discover- 
able causes are indicated. For the relief of the spasms, sedatives such 
as bromids, gelsemium, etc., are employed ; the condition being a chronic 
cue, the use of opiates and other habit-forming drugs is not advisable. 

Orth&pedic Measures . — The application of pads to press the head in 
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the direction opposite to the spasm, not too ti^tly applied, may 1,. 

^^'^Elecirkity. If pressure points can be elicited, the anode should lie 

appli<>d to them; if not, the anode is placed over the spinal accessory 
nerve and the cathode over the muscle. Faradism has also been em- 
ployed with good results, and massage properly directed may be of 

beriofil. . . o . , , 

e^ystematic exercises m fixing the head may be use<l 

as adjuvants. ^ ^ , 

rsf^chothcrapiif €>tc . — ^Isolfttion and psycnotiiGrapy, in the 
form of liy pilot ism, ar(‘ of value in cases in which mental symptoms are 
a promiiK'iit factor. Tlio “inhibition treatment'* is highly recommended 
by Oppenheim and others. Counteiirritation, in the form of blisters 
and llie cautery to tlie nape of the neck, has resulted in marked im- 
provfiiient, and in some cases in permanent recovery. 

Surgical Measures. — 8c(ftion of the tendons, or section and stretching 
or resection of the spinal accessory nerve have been resorted to with 
varying results. Kocher and Quervain performed a total division of 
tlie tendons of tlie nape muscles, with more or less success in a number 
of (fases. Hrissaud is opposed to any surgical interference. At best, 
tlie improvement following surgical procedures is only temporary. No 
operation is to be performed unless the milder metho<is have been 
employed and have given no relief. Oppenheim ascribes the good re- 
sults of siirgicml intervention to its effect as a counterirritant and its 
influence on the mind. Various forms of injections into the muscles 
have been employed, with results lauded by those who originated them. 

PuooNosis. — The spasms inaj'' last for years or for a whole lifetime. 
They may attain a certain degree of severity and remain stationary. Usu- 
ally th(‘y vary in intensity. Spontaneous recovery, or under treatment, 
may occur in the milder eases, especially when a removable cause can 
be discovered. Tri some few eases, the spasms may be very distressing 
and so severe that the afflicted individuals commit suicide. 

pATiioi.ocY.~No changes have been found in the central or periph- 
eral nervous system. Soim^ think the condition is due to involvement ol* 
tlie cortex, otlicrs to the cerebellum, and still others to the nerve nuclei 
of th(* affeeded muscles. The fact that so many cases yield to psycho- 
therapy lends great support in favor of the psyehogenetic nature of the 
condition. 

Spasm of the Muscles of the Trunk and Extremities. — Spasm of 
the muscles of the trunk and extremities, not due to organic disease of 
the brain or cord, is rare. When such “idiopathic" spasm does exist, 
it may involve a single muscle, such as the rhomboid, the levator anguH 
scapulae, the didtoid, the latissimus dorsi, the pectorals, etc., on either 
side or the same muscle on both sides, or a group of muscles innervated 
by the same nerve or by the same pair of nerve roots. When the spasm 
involves the lower extremities, the muscles of the calves are most fre- 
quently affected, although the muscles of the hip, the extensors or flexors 
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(>f the leg and foot, and even the cremasters and dartos have been found 
to be affected with spasm. 

The spasms may be tonic or clonic, and may be due to endogenous 
or exogenous toxic conditions, infectious diseases, chill, trauma, mental 
or physical exhaustion, painful joints, amputation stumps and other re- 
tlex causes. The majority of those who suffer from these spasms are 
neurasthenic or psychasthenic individuals. 

TBEATMENr. — The spasm of the calf muscles is perhaps the one which 
is the most amenable to treatment. The treatment does not differ from 
that of the other varieties of spasm. 

Prognosis. — The prognosis as to permanent recovery is not very 
good ; the spasms may last for months and years. They are exceedingly 
obstinate affections, and have a great tendency to recur. 

Spasm of the Respiratory Muscles. — Tomic spasm of the diaphragm 
is occasionally met with in hysteria. The patients have a feeling of 
suffocation; the movements of the diaphragm cease during breathing, 
and this may be followed by acute pulmonary emphysema. Spasm 
of this muscle may also be met with in tetany and tetanus. 

These cases are best treated by cold douches, while in a hot bath, 
with hot fomentations applied to the pit of the stomach, electricity 
to the phrenic nerve and sedatives. Obstinate cases may require mor- 
phin hypodermatically, and at times geigieral anesthesia with chloro- 
form or ether may be necessary to relieve the spasm. 

Clonic spas^n of the diaphragm is much more common than tonic 
spasm. The ordinary hiccough (singultus) is a good example of this 
form of spasm. It may, in severe cases, be so frequently and rapidly 
repeated as to interfere with speech, respiration and the taking of food. 
When it is a symptom of hysteria it is almost intractable. It may be 
due to reflex irritation from the gastro-intestinal or genito-urinary tract, 
or to undue emotion or excitement. Direct irritation of the phrenic 
nerve may also produce it; Striimpell mentions a case of mediastinal 
pericarditis characterized by this symptom. It is a grave symptom, 
commonly seen before death in organic brain disease, and in severe 
infections, especially of the peritoneum. 

Spasmodic yawning (oscedo), spasmodic sneezing (ptarmus), spas- 
modic snoring (rhoncho-spasm), are seen from time to time in hys- 
terical and other neurotic individuals. Spasmodic yawning may be an 
aura of an impending epileptic attack, and is sometimes seen in organic 
disease of the brain, particularly the cerebellum. Spasmodic attacks 
of coughing when not due to laryngeal crises or disease of the external 
ear, throat, nose and abdomen are usually hysterical in nature. 

Saltatory Reflex Spasm. — Synonym.^ — Static reflex spasm. 

This form of spasm was first described by Bamberger. As soon 
us the patient puts his feet to the ground, he begins to dance and to 
.jump around on account of the clonic contractions of the muscles of 
the calf. The dancing, as well as the spasms, disappear as soon as the 
[)atient resumes the recuhibent position. In some cases, the mere touch- 
mg of the soles of the feet may bring on the spasms. There mav be no 
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other symptoms than those of general nervousness or hystena, althou-h 
Erlenmeyer and Kast report that they have found in th^ cases 
suywrfieial as well as the deep reflexes exaggerated. The disease occurs 
in both sexes and at any age; it may appear spontaneously or nu.y 
follow any of tln^ infeel ions diseases. It has been known to occur .is 
an oeeiipat ion-neurosis in ballet dancers. Oppenheim considers it a 
symptom or a rare fonn of hysteria. 

Trkatmknt. — Thv ir raiment consists of sedatives, electricity, wet 
packs and psychotherapy. 

PuocjNosis. — The prognosis of this form of spasm is good ; as a rule 
it does not last longer than a few weeks or months, 

Oamptocormia.— History and Definition. — Souques* and Mme. 
Rosanoff-Salofl’ have described a form of ''neuropathic pseudoeontrac- 
turc” of the muscles of the trunk, which they observed as one of the 
war neuroses in the last war. They called the condition "camptocormia” 
(formed from the words meaning "bending forward"'). 

Etiology and Symptomatology. — The condition is a functional one 
and is similar to normal bending forward of the body, except that the 
head is kept extended for the purpose of enlarging the field of vision. 
Except at the outset of the disease, walking is not interfered with, and 
the patients can readily bend down to pick up objects from the ground. 
They arc unable to stand erect, and any attempt to straighten themc3lves 
out is followed by a prolonged tremor in the legs, hut on lying down 
they can readily straighten and even hyperextend the back. The ver- 
tebral spines are neither tender nor painful, but the lumbar muscles 
may he tender to pressure. Neurological and ic-ray examination is nega- 
tive. 

Almost all of the patients observed were victims of so-called "shell 
shock," and altliongh not actually wounded, they had been knocked down 
after an explosion with more or less loss of consciousness. The authors 
think that the condition is a neurosis to which neuropathic individuals 
are greatly predisposed. 

Treatment. — For the treatment of the condition, Souques devised a 
corset which was applied when the patient's back beqpjne straight on 
lying down ; those individuals who could not straighten their backs, even 
when lying down, had to be anesthetized. Aside from this, measures 
ordinarily employed in the treatment of the neuroees were resorted to. 
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Localized and General Tic 

Syxu>n3rm8. — Tic general, Maladie des ties, Erinnerungskraempfe 
(Friedreich), Maladie des tics impulsifs (Marina- Jolly), Myospasia im- 
piilsiva. 

Etiology. — ^Most neurologists believe that tic is of cortical and not 
reflex origin. It appears, according to Oppenheim, most commonly be- 
tween the ages of 7 and 15 years, affecting chiefly hereditarily neuro- 
pathic individuals; in isolated cases a direct hereditary transmission 
may be traced. 

S3rmptomatology. — The condition begins with twitchings in the mus- 
cles of the face and neck ; to these twitchings are gradually added move- 
ments that are apparently purposeful, such as throwing back the head, 
wriggling the shoulders, reaching or scratching the nose or beard, lifting 
up the collar, jumping or dancing, etc., all of these movements being 
repeated again and again in a most stereotyped manner. There may 
be a smacking of the lips, or a sniffing lor a sucking movement. The 
movements pass off as suddenly as they come ; distracting the attention 
usually arrests the movements, so that the patients can attend to their 
occupations or business. However violent a tic of the right arm or shoul- 
der may be, the patient’s handwriting shows no abnormality. As 
Patrick ^ has pointed out, when the impulse to tic can no longer be sup- 
. pressed, the patient takes his pen from the paper, executes his tic and 
resumes the writing. 

Attempts at too violent suppression of the tic aggravate it; the 
same may be said of physical and psychic excitement. Some patients 
suffer from obsessions and compulsoiy actions, such as counting the 
steps when walking, or counting the windows of the houses which they 
are passing. Others utter meaningless words or repeat the same words 
and sounds — echalalia; or use obscene words — coprolalia; or imitate 
movements — echokinesis. Individuals afflicted with a tic are usually 
absent-minded, and cannot concentrate their attention for any reasonable 
length of time. This is why children so affected are such poor scholars ; 
they all lack full control of their will power. Pain is never an accom- 
paniment of tic. 

Differential Diagnosis. — Tic is characterized by frequent explosive 
repetitions of the same motor act, and is distinguished from simple 
• eflex movements or movements of expression by the rapid, short, brusque 
and forcible nature of the movement, by their constant and frequent 
epqlition as well as by their lack of purpose. 



dyskinesia 

So many other diseases simulate the condition that the ^raerentu.l 
diagnosis may at times he very perplexing. It is distingni^ed froi.i 
chorea by the fact that in the latter the movements are continnons, pur- 
T)08eless, general and irregular. A choreic never performs the sain<‘ 
movement twice in the same way j a ti(iuer always performs the same 
movement in the sam«^ stereotyped manner. In chorea there are no 
periods during whieh the patients are free from the movements. Tho 
mental state of a choreic is entirely different from that of a tiquer; 
echolalia and coprolalia are never seen in chorea. In hysterm the 
twitchings appear suddenly after some excitement and there are usually 
other evidences of hystm-ia, such as paresthesim, anesthesiee, etc., and 
the movements are not as stereotyped as in tic. The differentiation from 
the myoclomas may at times be almost impossible {see section on Myo> 
cioriias). Tii some of the psychoses there may be grimacing of the face 
and wriggling of tlie shoulders or limbs at the onset or at the height of 
the disease, hut tlie history of the case and prolonged observation will 
clear up the diagnosis. The differentiation from spasm is discussed in 
the section on Spasms. 

Varieties. — A proper scientific classification of tics is almost impos- 
sible, because the different varieties merge into each other; at times it 
is difficult to diff(‘rentiate local from general tics, or to differentiate 
tics from reflex spasms and allied involuntary movements. 

Tic may (ionsist of a single movement — an isolated tic — or of a number 
of different movements which take place at the same time or in rapid 
succession, or it may appear in the form of a general tic. There is 
usually a “plurality” of movements involving several muscles supplied 
by different nerves. Thus, we have a “sucking tic,” a “snuffing tic,” a 
“licking tie,” a “biting tie,” “a grinning tic,” “a scratching tic,” a 
“nodding tic,” a “gulping tic,” etc. Under this heading of tics and 
habit spasms may be included the neurodennatoses, such as “tic de Uepi- 
lation of Raymond,” called by Besnier “tic trichomanic.^’ Others call 
this form of tic “trichokryifiomaiiia,” “trichotillomania” and trichor- 
rhexoniania.” These are all similar morbid states in which the affected 
individual lias an ungovernable desire to pull one or more^ his own hairs 
from the scalp, eyebrows, eyelashes, beard or mustache. There is a 
similar neurodermatosis, called “ dermatothlasia, ” in which an appar- 
ently normal individual lias a constant and uncontrollable desire to rub, 
scratch or irritate the skin in one or several parts of his body. 

Curious ties are described by neurologists, who have had opportuni- 
ties to observe some of the war neuroses. Mott reports the case of a 
pugilist who was terrified by the explosion of a bomb dropped by a 
Zeppelin, and wdio developed jerky purposive movements of the shoul- 
der and head as if to avoid a blow% and facial grimaces such as a pugilist 
might assume in a fight. 

Treatment. — Drugs seem to have no effect, though bromide may al- 
leviate the spasms. When the patients cannot rest on account of the 
movements, chloral or chloroform inhalations may be employed. Wag- 
ner (cited by Oppenheim) reports th3nroid extract of value in few eases. 
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Ijg]:t hydrotherapy (wet packs) and as much rest and isolation as pos- 
gib),' are indki^ed. Relaxation exercises which keep the body 
and »‘ach part of it at rest, for short periods at the beginning and gradu- 
g][\' lengthened as the treatment goes on, and exercises with a view to 
strengthening the^ power of inhibition, have been originated by Meige 
and Feindel and independently by Oppenheim with good results. The 
former make their patients drill before a mirror and call the exercise 
“psychomotor discipline.” Pitres and Cruchet, Grossman and others 
rceommend carefully directed breathing exercises. Clark and Ohem- 
(lorf report cases of tic cured hy psychanalysis. On the whole, it may 
bt‘ said that true tic is more often benefited hy treatment properly di- 
rected, such as exercises of “control,” and by due attention paid to 
the psychic elements of the case than by any other means. 

Course and Prognosis. — The condition is a chronic and progres- 
sive one, but complete recovery may take place in cases of even long 
duration. 

Historical Summary. — The term “tic” is adopted from the French. 
The condition was recognized by Friedreich and also by Charcot and his 
pupils, particularly Gilles de la Tourette ® and Guinon.” Further notable 
contributions on this subject came from Brissaud and his pupils, Meige 
and Feindel. The French school defined tics as “physiological acts, 
originally purposeful, but which have become acts apparently purposeless 
and meaningless.” Oppenheim defines it as a “reflex, defensive or 
voluntary movement which has assumed an imperative character. ’ ’ The 
French investigators considered tics as psychoneurotic manifestations in 
individuals with infantile minds, in regard to their emotional reactions. 

When the freudian school began the study of the psychoneuroses hy 
psychanalysis the mechanism of tic naturally attracted its attention, and 
it evolved the theory that a tic generally represents a purpose, that the 
purpose had been suppressed, and that the apparently senseless move- 
ment, when resumed, was a defense compromise which gave relief to the 
patient. L. Pierce Clark ^ from a psychanalytic study of three stubborn 
cases of “mental torticollis'* is inclined to emphasize the auto-erotic 
gratification unconsciously afforded the tiquer by the tic, and to regard 
the aspect of the tic as a defense compromise of secondary importance. 
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Synonyms. — Ooeiipation spasms. Occupation cramps. Coordinated 
occupation neurosc's. 

General Considerations.— Occupation neuroses are characterized by 
cranip-like contractions in the muscles, which appear only during cer- 
tain definite complicated movements which have been acquired by habit 
or practice, wliereas all other actions perfonned by the same muscles 
are normal. 

In tailors and seamstresses, the spasms affect the muscles of the 
thumbs and forefinger. Telegraphers, pianists, cigar makers, shoemakers, 
blacksmiths, automohilists, milkers, barbers, drummers, tennis players, 
leather dressers, and others may be similarly affected. The lips may be 
involved in trumpet players; the vocal cords in singers; the eyes in 
watchmakers, microscopists and miners miner’s nystagmus”); the 
calf muscles in dancers. 

Writer’s cramp (graphospasm) is the most common neurosis of this 
group. The onset is gradual ; the patient first becomes tired, losing the 
usual control of his pen ; he does not write as rapidly nor as smoothly. 
After a time, owing to the spasm of the muscles, he finds that he grips 
the penholder too tightly, and that the writing appears irregular and 
i)iconiplete. The muscles involved are the interossei, the thenar and 
hypotheiiar, the lurnbricales, the flexors, and extensors of the fingers and 
wrist, and the pronators and supinators. The more he thinks about the 
condition, the worse it becomes. Some patients have a simple weakness 
in writing; the muscles have a normal muscular force except during 
writing, when they are paralyzed (paralytic form). A combination of 
spasm and tremor is not uncommon. There is also a sensory form (neu- 
ralgic), in which the pain felt during writing makes this ji^rocess difficult 
or impossible. 

Etiology. — Occupation neuroses are most commonly seen in adult 
males of nervous make-up, so that more than one member of a family 
may therefore be affected. The exciting cause may be strain, bad pos- 
ture, badly constructed and faultily held tools or instruments. Unusual 
attention to the work on hand aggravates the neurosis. It is a curious 
fact that, in violinists’ cramp, the left hand may be involved as well 
as the right hand. , 

Symptonmtolog^. — The subjects of this neurosis frequently complain 
of paresthesiop, local weakness, tremors and pains in the affected limb, 
but objective examination fails to. show any changes in motility or sen- 
sation. The reflexes are exaggerated and vasomotor disturbances arc 
not uncommon, but these are probably due to the fact that almost all 
of these patients are neurasthenics. ^ 
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Introduction. — In this chapter we intend to discuss a heterogeneous 
group of nervous affections characterized by the presence of some form 
of disturbed motility due to abnormal movements associated with 
changes in muscle tonus. 

First we discuss the disorders of motility which in their purest forms 
are due solely to involvement of the extrapyramidal system (see below). 
In this category we include the tremors, the choreas, paralysis agitans, 
Wilson’s disease and pseudo-sclerosis, the athetoses and the dystonias. 
Next we discuss the myoclonias with their characteristic lightning-like, 
rapid clonic twitchings of various groups of muscles; except for the 
myoclonias associated with epidemic encephalitis, which are also thought 
to be due to extrapyramidal involvement, there is perhaps no other justi- 
fication for including the myoclonias in this chapter than the fact that 
abnormal movements constitute the pathognomonic phenomenologic 
(symptomatologic) feature of the condition. Next we discuss the various 
forms of spasm including occupational cramps and tics; most of the 
components of this group are either reflexogenous or psychogenous in 
origin ; their inclusion in this chapter is justified principally on account 
of their close resemblance to the tremors and choreas. Next we discuss 
the different forms of myotonia ; pathologically these are really types of 
muscular dystrophy (myopathies) but their principal clinical feature 
is a peculiar motor disorder — ^myotonia (see below) — ^whose pathophys- 
iology cannot be satisfactorily explained on a purely myopathic basis; 
as a matter of fact, with the more recent methods of neurohistologic 
investigation, evidence is beginning to accumulate which is extremely 
suggestive that here too, neuronic factors — ^perhaps extrapyramidal in- 
fluences — ^might play an important role. And, finally we discuss 
myotonia congenita (Oppenheim) ; this peculiar disorder of motility 
presents, pathologically, features of an atypical form of myopathy asso- 
ciated with a degeneration (embryonal defect?) of the anterior horn 
cells, and in some instances, of the peripheral nerves, i.e., a combination 
of myopathy, poliomyelitis and neuritis * clinically, it presents evidences 
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iet«]^e a$ that may be, that it is a diaordbr sf . 
a a^iaaiffe of muscle tonus, which on climco-pathoWgiit i 

4aj|ii«ed otherwise than as a dyskinesia. 

writer recognisses the fact tibiat front the point visw^Oil! tfiaiBsIfi^ 
eatlbik» the physical arrangement of the material this chapte^^gannot 
atf^ the critical test of any known scientific priiicl$k|b of wMiMoa 
0l dkeases, i.e., it is based neither on etkfiogy, nor on pathdogy and 
pOfitiogenesis, nor on hereditary or constitntionsi factors. It is.^ely 
a ebwsiflcation based on phenomenology (ajimiptomatology ) . ^Fhia is to 
i i great extent due to the nature of the subjeot Shatter, No|»s of the 
eimditions discussed in this chapter can be regarded:# defin #seisaB en- 
tities; they are all merely symptom-complexes, whose etiology, ^thology 
and patibogenesis have not as yet been definitely established. The writer 
is also aware of the fact that the title of the chaptd^/'PrspNistAs’' 
is also one that cannot escape just criticism. For with thg broadest 
etymologic conception of the term “dyskinesia” in mind, this chapter 
should include every disease associated with a disturhanae itflusnotiKty ; 
this would imply a discussion of every form of paralysis, eeiifiTal or 
peripheral, convulsions, tetany, tetanui^ myasthenia gravis, Gerlier’s 
disease, as well as disturbances of moftility due to disease ei bones, 
muscles and joints. In conformity to the peculiaidt^ of a cimperative 
method of text-book production and the difficulties # daamfioa^to of 
the subject matter entailed by such method, as well # the neomslity of 
avoiding repetition made it impmtive tO omit from' this chap^r many 
of the conditions whose symptomatology may be said; to revolye around 
some form el disturbed motility, or dj^inesia;, in the broalfie# sense 
of this term. For the discussion of these the reader is refe#sd to the 
dpwpriate chapters in the text contributed by the other collaborators. 
^ Qmril O0iiaideratim.---M:ost of the motor d!sliiihftn#s1^ 
m this chapter are considered by modem neurologifi# as #mp1x#[-«0Di- 
plexes or syndromes whose symptohiatcfiogy is produced by pathologic 
changes involving the extrapyramidal system. The entire g#sip# thise 
syndromes has been designated by Striimpell as Gie “amyeirmb l^p^ 
tom^mplex.” The symptomatology of each componei#cf thia ayiuF* 
tom*complex depends on the precise anatomic localtetfem 
logic process in the extrapyramidal system, whemiS ^ dinim^ course 
depends on the nature of the lesion, i.e,, whether vascular, d#d|#Utive, 
infiammatory or neoplastic. 

A great amount of work has been done in the last 
decades on the anatomy, physiology, and pathology of the ^ 
system. Our toowledge of the pathophysiology of this 
especially enriched by our experiences during the recent ^ 
eneephalitis.^ Although the problem is far from final j 
is jiMtified in giving a brief resume of what is 
being the most rational view on the subject* 
resume is based on the most recent coneepllcili 
phyvioli^ of the extrapyramidal system aa u, 
frteat students of this subject, 
ntjr Of Hamburg. 
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their Basie isvelv^bieiit aC eeriaiii deinita parti ^ ^ Basal 

gan^ietn. The entire gray snhetanee In this anatomie regloii Is iMg<« 
nate^ **the esctrapyranddal f^rsteia,’* In addition to tho extrap:rrSipi^<'^ 
system Iks le^^i^nted idso exists a 

iiieehimisin suliiming/^^icl^ motor co5rdination in the form 

of die the former, however, is desiraated 

as the prineipal extrapyraimidal system. This designation is only., for 
the sake of brevity and is not meant to imply that the other exi^ 
pyramidal system is not as iawortant as the principal one. 

The principal extrapjripmiilal system consists of the striatnm 
date nucleus and putamen), globus pallidua, corpus Jjuysii and gilfe;; 
stantia nigra Soemmeringii. The red nucleul> an outpost of the eexeh^ 
lum, indirectly also belongs to this i^tem. The interrelations of these 
centers 4ire b^t r^reaen^ in tbe following schematic repreaentattoii 
(Fig/1^: , .. 

An analysis of this diagram will show that aside from the sabstaiim 
nigra, which also receives its impulses dirsetly from the cortex, the 
extrapyramidal system receives impulses from the mid-brain, brain stem, 
and thalamus. The mid-brain is of great si^idoance for the various 
metaboHo processes of the organhiaa and espeSally fmr the tonni of die 
entire musculature of the body. ,The thalimths seems to be the great 
lecting organ for proprioceptive and extrsibeptive stimuli, as wcii 4a;lir 
oereb^ar ^puli^ and stands in intimatd afferent and efferent eonhee- 
tion adm the entire ^rtex. The thalamus is of great significance to the 
individual not only by informing him of changes going on within Ihie 
body itself but also of its relation to thiE) optside world. It is ther^ia 
an ae far. as sensadon, enui^den, psyohlo tone and feel- 

ing in general of the individual is concerned. By apprising the in- 
dividsi^ pf ths rehitionship of his body to the outside world, the tha1ai|j|S|| 
may;h0^ 'as, ope/of most 'importastt^eopiponeipa 

coordinating mechanism of the extrapyramidal system. In this em* 
neetimi it must also be remembered that the chief function of ths omip** 
bellum*^ proprioeeptively stimulated organ — is to intensify to 
check this entire coordinating apparatus especially in the matter of 
conproUlag spcfsidcaUy the synergic components necessary in the detm^* 
mination of the direction of movements of the entire body and piPM 
therssf. If acts as a stabilizer for the motor apparatus of the mid-bratu 
and hmu stem. This it accomplishes to a great extent through the red 
nuclaiiia«t 

TlBui Hie extrapyramidal system is the effmnt organ of the thalamus 
and hypoiliahmm% te which aff^nt stimuli are translated into highly 
dePdipMl motor ajm tonic phenmnena. It Is, therefore, a center for tlm 
moveumutl of sxnresBiaii, dight, fright and defence ; it w concerned whh 
the aagum^Mmwagmvernenm for the ammnatlo ^ianfe of posithm and 
attIpMm aud let maoeiated movemSufA It is also of great sismidcanee 
^ iraiMs eomponeitm of movement es- 
itpfahif mowing, swallowing, talk- 
ing, im ^ mpimit Be regarded as part 

of ^ lie^h mtmim are directed to 
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the anterior horns. Bearinpr these facts in mind^ obvious that a 
lesion anywhere in this most complicated system will give rise to dis- 
turbances in motility and to changes in muscle tonus. Diseases of the 
extrapyramidal system will, therefore, be manifested clinically by 
changes in mascle tonus and some form of disturbed motility without 
paralysis. 

By far the greater majority of cases of extrapyramidal disease give 
rise to a more or less permanent increase in the tonicity of the skeletal 
musculature. An example par excellence of this form of hypertonieity 
is the so-called parkinsonian rigidity. This is characterized by an in- 
crease in the permanent, plastic, form-giving muscle tonus accompanying 
passive resistance to muscle stretching, delayed muscle after-contraction, 
adaptation and fixation tension giving rise to peculiar postures and 
attitudes. The rigidity is '‘cadaveric^' and ‘‘waxy’’ and is not in- 
fluenced by the speed of active or passive movements in an attempt to 
overcome it. During movement the examiner can usually elicit the so- 
called “eog-whe(d phenomenon” which is not unlike the sensation ex- 
perienced on “pulling a ratchet.” This form of rigidity can readily be 
distinguished from the elastic springlike form of spasticity observed in 
pyramidal lesions. Another peculiarity of extrapyramidal hypertonicity 
is that in spite of its severity it may be overcome on repeated passive or 
active movement, except in advanced cases in which marked contractures 
have already resulted. Extrapyramidal rigidity affects flexors and ex- 
tensors more or less equally. This is another important diagnostic point 
in differentiating pyramidal from extrapyramidal disease, because in 
the former there is, as Wilson states, “a selective accession of tone, 
as in the flexed arm of hemiplegia and the extended or flexed leg in 
paraplegia. No amount of bilateral cortico-spinal motor disease can 
produce hypertonieity in all muscles indifferently.” 

In some cases, and these are in the minority, the tone may vary 
alternately from hypertonieity to hypotonicity, giving rise to a con- 
dition designated as “dystonia.” Here hypertonus follows temporary 
hypotonus in a confusing and irregular fashion. A segment of a limb, 
or an entire limb, or several limbs and in advanced cases even the entire 
body contracts involuntarily, in one moment, in flexion, and in the next, 
in extension. This variation in tonus gives rise to most^izarre twisting 
and torsion movements and attitudes. 

The involuntary movements of extrapyramidal di^ase may roughly 
be divided into two groups: (1) The akinetic and hypokinetic and (2) 
the hyperkinetic. 

The hypokinetic and akinetic phenomena are attributed to a diminu- 
tion or failure of innervation due to a lack of stimulation from the extra- 
Pyramidal system and of discharges from its centers. The components of 
rigidity associated with these phenomena are due to a disturbance or loss 
of the regulating function of the hypothalamic centers, the motor ap- 
paratus of the brain stem and of the cerebellar stabilizing function 
through the extrapyramidal system. These phenomena are clinically 
characterized by a slowness and poverty of movement especially noted 
during the initiation of movement, and failure to obtain the necessary 
amount of smoothness or gracefulness of movement during its execution. 
This is best exemplified by the mask-like facies, the loss of facial expres- 
sion and the diminution or loss of the physiological associated movements 
during walking, making a fist, etc. 
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liyperMii^ phenomena are the well-known choreic azal athetoid 
movements, torsion spasm, hemibalUsmus (or throwing movements), 
myoclonias, tics and tremors. In the study of the hyperkinetic phe- 
nomena it must be borne in mind that a normal cortico-spinal system 
cannot Inhibit the effects of striatal disease ; it cannot inhibit the hyper- 
tonicity and hyperkinesia of pure striatal disease, because the striatum 
is in a sense an autonomic organ into which centrifugal fibers from the 
cortex do not enter. 

Extrapyramidal disease gives rise to various forms of ** shaking 
movements’* or tremors. The commonest of these is the pill-rolling 
movement” of the fingers observed in paralysis agitans. If this move- 
ment be suppressed in one extremity it will appear in another, or if 
present in one or more than one, its suppression in any one of them will 
intensify the movements in the others (“overflow of the tremor”) ; 
emotion increases the tremor. As the disease advances and the limbs 
become fixed by rigidity the severity of the tremor is greatly lessened. 
The tremor persists but is diminished during rest (“tremor of repose”). 
Hunt regards tremor as a release phenomenon resulting from the loss 
of striatal control, and the expression of spontaneous activity in certain 
infrastriatal centers of the extrapyramidal system. It is, therefore, a 
disorder of motility and, in a sense, analogous to chorea and athetoid 
movements. Hughlings Jackson, however, believes that tremor is the 
result of rigidity and defines tremor as “rigidity spread thin.” The 
paralysis agitans (parkinsonian) tremor is distinguished from pure 
cerebellar tremor by the fact that the latter is a so-called “intention 
tremor” which is associated with dyssyhergia, dysmetria, dysdiadoko- 
kinesis and ataxia. Cerebellar tremor is never a tremor of repose ; it is 
coarse, arrhythmic, beginning with movement and increasing as the object 
is reached. The parkinsonian tremor is a fine rhythmic tremor diminish- 
ing in severity and usually ceasing when the goal is reached. Occasionally 
one observes in extrapyramidal disease a combination of both of these 
tremors. This form of tremor Hunt has designated the “ striocerebellar 
tremor.” It is usually found in lesions in the region of the mid-brain 
which is the meeting place of the efferent systems of the corpus striatum 
(pallidal system) and cerebellum (dentate system) which converge and 
terminate in the red nucleus system. In other words, it is a tremor of 
the strio-rubro-spinal system. 

Striimpell attributes tremor in general to a failure of reciprocal in- 
nervation during which the muscle groups fixing a joint are not in- 
nervated simultaneously, giving rise to an oscillatory innervation of the 
joint. This explanation, however, would not explain the tremor at 
rest. Marburg believes that tremor is due to a simultaneous dis- 
turbance of tonus and faulty innervation of the antagonists resulting 
in a pendulous movement of the joint, and should the innervation of the 
antagonists be so delayed that a slight contraction is followed by a 
marked relaxation, the movement becomes a “throwing,” choreiform, 
and even an athetotic movement. Marburg, therefore, regards chorei- 
form movements as tremors of unusually wide excursion and unequal 
tempo. Wilson, on the other hand, associates tremor with the play of 
both striatal and cerebellar impulses on the mesencephalon, and he holds 
that in the former the tremor is more apt to be accompanied by rigidity, 
whems in the latter it is apparently associated with hypotonicity. 
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On the basis of these anatomo-physiolc^ic oonsidmtioitfl disturb- 
ances of function in clinically observed cases subjected ^ exhaustive 
histopathologic investigation, Jakob gives the following viewi eoncem- 
ing the functions of the individual components of the extrapyramidal 
system : The striatum is the true center for g^tures of expression and 
for reactive and defense movements; it also gives tone to pallidum. 
The pallidum, which in the newborn is the center for primitive and in- 
coordinated, automatic movements, becomes in the adult ttie center for 
locomotor synergies of single muscle groups and of segments of the 
extremities in the service of striatal locomotor automatic ac^ which are 
built on the locomotor synergies of the cerebellum and brain stem. In 
addition, it also plays a significant role in the tonus-regulating mechan- 
ism. The corpus Luysii apparently contrasts the locomotor synergies of 
entire parts of the body, with special emphasis on cerebellar balancing 
components. The substantia nigra is a tone-controlling center which, in 
a special way, serves to determine the orderly succession of movements. 
The striatum and pallidum are somatotopically united, and like the 
corpus Luysii innervate both halves of the body, but more the con- 
tralateral half. Similar relations apply also to the substantia nigra. 
Finally, the whole extrapyramidal system is functioning when the 
thalamus is active, and as a result of these activities the pyramidal sys- 
tem has the most favorable condition for its own functioning, so that 
the anterior horn cells are constantly receiving normally directing im- 
pulses through the influence of the extrapyramidal system. 
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Oeueral Oousiderations. — The term tremor is applied to regulur, in- 
voluntary, alternating movements taking place in smaller or larger 
^cursions, always in the same plane, produced by involuntary contrac- 
tion of certain muscles and their opponents. 

^ A simple tremor is one affecting a singib muscle group and Its antag- 
onistic group. A compound tremor is one in which .^veral 
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musdbisf and Hieir opponents are in aetioiiL and produce a complex move* 
ment« ie*, flexion and extension of the Angers cmnbined with pronation 
and supination of the forearm. A $tatic tremor is one whi^ appears 
only during active movement, when the involved limb is held at rest in 
a special position. A motor tremor appears only during the act of move* 
ment of tiie involved limb, but not when the latter is held at rest. 

Depending upon the nature of the disease producing the tremor, it 
may appear only during rest, as in parkinsonism (paralysis agitans), or 
during action or intention,*’ as in multiple sclerosis. In some cases 
tremor will appear only when the patient is under the influence of 
emotional excitement, such as pleasure, fear, or anticipation. Tremor 
may appear in paroxysms as in the neuroses, or it may be present con- 
tinuously as in organic disease of the nervous system or in chronic toxic 
states. 

In studying tremors, it is important to determine whether they are 
intensified or diminished during action or during rest, and what eifect 
supporting the trembling limb has on the intensity of the tremor; also 
what effect self-consciousness and emotional states have on its intensity 
and amplitude. 

Special attention must also be paid to the rapidity and regularity 
or rhythm of a tremor, so that we may be able to distinguish between 
rapid and slow tremors. Tremors are considered rapid, when they con* 
sist of from eight to ten oscillations per second, and slow, when from 
three to five oscillations per second ; occasionally tremors are encountered, 
which, as far as rapidity is concerned, stand midway between the two. 
Tremors may be fine or coarse; a rapid tremor is usually fine in its 
oscillations, and is known as a vibratory tremor. 

When there is difficulty in eliciting a tremor during simple acts of 
movements, it may be brought out when the patient’s finger or toe is 
allowed to follow the examiner’s finger while the latter is being moved 
away from the limb which is being tested. 

Nystagmus is a variety of action or intention tremor of the extra- 
ocular muscles. (For the mechanism and significance of this abnormal 
movement, the reader is referred to the chapter on the Cranial Nerves 
and their Diseases, cf. p. 19.) A contraction and undulation which rapidly 
passes from one muscle bundle to another in the same muscle, so that the 
entire muscle appears as if a wave passed over it, is a fibrillary tremor. 
This form of tremor or twitching is seen in incompletely atrophied 
muscles following disease of the anterior horns, such as amyotrophic 
lateral sclerosis, or in peripheral nerve disease such as facial paralysis 
(Bell’s palsy). Fibrillary tremors can be elicited by brisk percussion of 
the involved muscle or muscles ; they never produce movement of a limb ; 
they are intensified by exposure to cold and by excitement. FibriUary 
tremors must be distinguished from the fibrillations seen in delicate and 
nervous persons during exposure to cold and during physical overstrain 
without the presence of organic nervous disease. 

Transient quivering of a muscle affecting a few muscle bundles of 
one muscle without producing movement is called w|/oAjymta— popularly 
Imown as ^*live fiefi^,” and is seen in anemic, weak and neurasthenic 
indi^tiduaJs. Myokymia is not associated with atrophies and is not af- 
fect by rest or exertion. 

3%r&mio vaxiatioDB In the amplitude of tremors have been observed 
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with a certain regularity in each “tremor move^nt, and aoeli Minors 
have been designated as aUorhythmic tremors. They have be® <*8erved 
in Basedow’s disease, in metallic poisoning, paralysis ^tras, aleohoUsm 
and in the neuroses. Most neurologists attribute no significanee to this 

type of tremor. , , . , 

It is well to bear in mind that healthy people have tremors nnder 
certain conditions such as excitement, chills, and violent physical exer- 
tion, Pitres calls these tremors physiological tremors. Smoking and 
drinking to excess may produce a transient or persistent tremor. 
Tremors are occasionally observed during the onset of inf^tious 
diseases and during convalescence from severe and exhausting diseases. 
Tremors must not be confused with the fine clonic movements noted in 
very spastic limbs on attempting to elicit the deep or tendon refiexes. 

Varieties.— “T remor in Organic Nervous Disease. — (1) Post-hemu 
plegic Tremor.— “This variety of tremor is observed in Benedikt^s syn- 
drome (see chapter on Hemiplegia, Vol. IX, p. 494, in lesions of the 
cerebral peduncle) of the frontal lobes, pons, corpora quadrigemina, red 
nucleus, basal ganglions and cerebellum. The tremor may assume the 
characteristics of a coarse “intention'* or “action" tremor, as in mul- 
tiple sclerosis involving the brain stem and the cerebellum, or it may be 
a fine “to and fro" tremor as in parkinsonism (paralysis agitans). Tre- 
mor is also a prominent symptom in Wilson's disease (bilateral lenticular 
degeneration), in Westphal-Striimpell's pseudosclerosis, and in dystonia. 
The character of the tremor will depend on the anatomic site of the 
lesion, and will be the same regardless of whether the latter be inflam- 
matory (encephalitic), degenerative, vascular or neoplastic in nature. 
As a rule, tremor does not occur in a segment of the body that is com- 
pletely paralyzed. 

The tremor observed in cerebral arteriosclerosis may also be in the 
nature of an “intention" or “action" tremor, or it may assume the 
character of a parkinsonian (paralysis agitans) tremor, depending upon 
the precise anatomic distribution of the arteriosclerotic foci ; in cases of 
advanced cerebral arteriosclerosis with diffuse lesions the tremor may 
be both parkinsonian and intentional in type. So-called senile tremor 
is probably a tremor due to cerebral arteriosclerosis. Tremor may also 
be a prominent symptom in Friedreich* s ataxia and Mait4e*$ ataxia and 
in other system diseases associated with lesions of the cerebellar mechan- 
ism. Essential tremor (n6vrose tr6mulante) is an expression of a de- 
generative process in the central nervous system, without other clinical 
evidences of a progressive nervous disease ; hereditary factors apparently 
play an important etiologic role, ; most of these patients give a history of 
epilepsy, syphilis, alcohol and nervous disease in the antecedents. This 
variety of tremor may be local or general ; it may appear at rest or dur- 
ing Action (intention). It may begin at any age, and may be familial. 
Mitchell has described a form of hereditary tremor affecting mainly the 
hea(l The most common involvement, in the order of frequency, are 
the hands, the legs and the muscles of the face and tongue. It is oc- 
^sionally associated with choreiform movements, tic and nystagmus. 
The tremor may last throughout life, with periods of remission* Total 
disappearance almost never takes place, and treatment seems to have 
little or no influence. 

^ A localized or generalized tremor is occasionally observed in 
immediately preceding or following an attack. 
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Tremor is a common and early gymptom in gemral paresis. It may 
be eonUned to some particular muscles or to one side of the body, or it 
may involve the entire body. It is most commonly seen in the facial 
muscle, lips and tongue; it is readily brought out by asking the patient 
to speak or to show his teeth, or to protrude the tongue. The latter 
movement is carried out in a very characteristic manner; the tongue is 
thrust out, showing a very fine and rapid tremor coming in waves along 
its muscles, the mouth remaining wide open, or the tongue is repeatedly 
thrust out and drawn back. Tremor of the fingers is also very common 
in paresis, but is not as characteristic as that of the lips and tongue; 
it is fine and irregular, and may be slow or rapid ; it is intensified by 
physical or mental excitement, it accompanies movement, and may per- 
sist during rest. The tremor in paresis may occasionally be associated 
with choreiform and myoclonic movements. 

Tremor in Infectious Diseases. — Tremor may be met with in the 
course of infectious diseases, especially the meningitides. Cases of polio- 
myelitis have been described in which tremor of the affected limb pre- 
ceded the paralysis. Clement (cited by Oppenheim) saw a tremor, like 
that of paralysis agitans, in the course of typhoid fever. De Brun notes 
a tremor in every ease of secondary malaria. In two of his cases, the 
tremor was exaggerated by an impending malarial paroxysm. He be- 
lieves that in some cases the tremor is toxic in nature, and in others that 
some oi^anic lesion of the brain is responsible for it. 

Various tremors and twitchings have been observed during the recent 
epidemics of lethargic encephalitis. In some cases they occur in the pro- 
dromal period and persist throughout the entire disease ; in others they 
appear during its course. In either case they may remain in evidence 
months and years after all other symptoms have disappeared. They may 
be localized in any part of the body, or they may involve the entire body. 
The tremor may be fine or coarse, regular or irregular, rapid or slow ; 
it may persist during sleep. Most of the tremors are parkinsonian and a 
good many myoclonic in type. In some of the cases generalized or 
localized choreiform^ tic-like^ and dystonic movements were observed 
either alone or in combination with tremor, and in many cases the se- 
verity of the former overshadowed the latter. 

Toxic Tremors. — Toxic conditions give rise to various forms of 
tremor. The most commonly observed, toxic tremors are those due to the 
excessive use of tobacco, coffee and tea. These tremors are usually fine 
and very rapid in character; they are exaggerated by exercise and 
mitigated by taking food. Those addicted to opium, heroin and morphin 
show a general tremor of the entire body, especially when deprived of 
their usual daily allowance of their habit-forming drug. Oppenheim 
once saw tremor and lateropulsion in a gouty patient after colchicum 
poisoning and made the diagnosis of paralysis agitans, but the symptoms 
promptly disappeared after the amount of colchicum was reduced. 

The most commonly observed toxic tremor is that occurring in 
alcoholism. It is a coarse tremor (6-9 oscillations per second) involving 
the fingers and tongue, although in severe eases it may also involve 
the limbs and head. It is most marked in the morning before the patient 
has had his breakfast, and is diminished or may even entirely disappear 
after the administration of alcohol. Quinquaud has described a sign 
which bo conifers pathognomonic of chronic alcoholism. When the ex- 
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aminer presses the palm of his own hand, which la held in a vertical 
position at right angles to the patient’s fingers, which are fully extended 
at the interphalangeal joints, and widely spread apart, no^iing in par^ 
ticular will be noticed for the first two or three seconds, but after this, the 
examiner will feel a slight quivering, jerking or crepitation, as if the 
phalanges of each finger were knocking against the other, trying to reach 
the examiner’s palm. The same phenomenon may be elicited in tremors 
due to other conditions, and it is doubtful whether it can be considered 
pathognomonic of alcoholism. Alcoholic tremor is very marked during 
an attack of delirium tremens, and persists long after the delirium has 
disappeared. 

Tremor in Basedow’s Disease (Hyperthyroidism).— Although 
tremor does not always persist throughout the course of hyperthyroidism, 
it is, nevertheless, such a constant symptom as to be considered pathog- 
nomonic. It is a fine, regular, rapid vibratory tremor most marked in 
the fingers and hands on extension, but may be seen and felt in the head, 
shoulders, trunk and feet. Irritation of any kind, cold, physical or 
mental excitement, aggravates the tremor, and although it is diminished 
during rest, it may in some cases be perceptible even then. Tremulous 
respiration, in which the tremor is synchronous with that of the out- 
stretched hands, is, according to Purves Stewart, one of the most con- 
stant signs of Basedow’s disease. 

The close relationship existing between the functions of the thyroid 
gland and the adrenals has been utilized by Goetsch in the elaboration 
of a skin reaction which is diagnostic of hyperthyroidism. ’ Accompany- 
ing the local reaction in the skin following the hypodermatic injection 
of a 1 : 1000 solution of epinephrin, there is an exaggeration of the 
tremor and the nervous symptoms in general. (For details of this test 
cf. Vol. VIII, p. 240.) 

A generalized fine tremor is often seen in women during the meno- 
pause which is usually ascribed to hysteria or neurasthenia, but which 
will be found on careful observation to be due to thyroid dysfxinction. 

Tremors Due to Chronic Metallio Poisoning. — Chronic poisoning 
with metals such as bismuth, copper, arsenic, manganese, lead and mer- 
cury also give rise to tremor. The tremor of mercury poisoning precedes 
the buccal symptoms and palsy, and involves the muscl^ of the face and 
extremities; it is usually constant, from 5 to 6 oscillations per second, 
coarse in nature, best elicited during movement, and increased during 
attempts at suppression ; it is widespread and associated with muscular 
weakness, prostration, tremulous voice and mental deterioration. Treat- 
ment instituted for mercurial elimination is usually followed by improve- 
ment in the tremor and the patient’s general condition. Chronic poison- 
ing with carbon monoxid and carbon disulphid may also give rise to 
tremor. These tremors are due to actual lesions in the basal ganglions, 
especially the striatum. 

Tremor IN the Neuroses. — Tremor is a common symptom in neuras-^ 
ihenia. It is usually a rapid, fine, vibratory tremor accompanying active 
movements and intensified by physical overstrain and emb^tional excite- 
ment. It simulates the tremor seen in healthy individuals ai^er exces- 
sive smoking, drinking and venery. In addition to this form gimeral 
tremor Oppenheim describes in neurasthenfa a fibrillary iremm$SM^ 
the hds, lips, interossei and quadriceps femoris an exposing iJte lag; 
may resemble myokj/mta. 
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tr&taor ehamcteristic of hysteria is one of laige amplitude and 
of from 5 to 7 oscillations per seeimd. It is intensided by mental excite- 
ment imd voluntary movement, simulating the tremor of disseminated 
sclerosis in this resi>ect, but differing from it in that it lasts longer 
than the movement which evokes it, or it may fail to appear in certain 
movements. It may be as marked during rest as during action ; it is in- 
constant and polymorphous in type. It may appear in paroxysms, or it 
may be continuous ; it may be very slight, or so marked as to develop into a 
clonic spasm. It may involve the legs so as to make locomotion impossible 
—or it may be most severe when the patient is on his back ; it may affect 
any or all extremities or the entire body. Suggestion and hypnotism 
may diminish it or stop it. During the last war various kinds of tremors 
were encountered in soldiers suffering from so-called shell-shock. Some 
of the tremors simulated the tremor of multiple sclerosis, others that 
of paralysis agitans, and still others were polymorphous and difficult to 
classify. Patients suffering from traumatic neuroses and malingerers 
very frequently show “functional” tremors that present difficulties in 
differential diagnosis. 
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THE OHOBEAS 

Synonyms. — ^Infectious chorea, Sydenham’s chorea, Sydenham’s 
disease, St. Vitus’ dance, Chorea of childhood, Chorea minor, Danse de 
St. Guy, Danse de St. With, Myotyrbie (Dartigues), Periodical jactita- 
tion (R. Watt), Chor4e, Veitstanz, Veitsdands, Vit-Tanez, Plasawicy 
scelotirbe, Corea, Folie musculaire (Bouillaud), Insanity of the muscles 
(Maudsley), Chorea Sancti Viti. ' 

Introduction 

The word “chorea” derived from the Greek dance) is sug- 

gestive of many different conditions iVhich are all characterized by ab- 
normal muscular movements, twitchings or spasms. The conditions in 
which such movements are the predominating symptom form a heteroge- 
neous group, which includes infectious or Sydenham’s chorea, the degen- 
erative choreas (the Huntington group), the senile choreas, the sympto- 
matic choreas, etc. The most common affection belonging to this large 
group is infectious or Sydenham’s chorea. 

Stdenham’s Chorea 

Frequency, p. 474— Etiology, p, 474— Predisposing causes, p. 474 
•^Associated diseases, p. 476— Rheumatism, p. 476 — Endocar- 
ditis, p. 476— Bacterial invasion, p. 477— tonsillitis, abscessed 
teeth, aural discharges and other focal infections, p. 478— Scarlet 
feser, p. 486— Whooping-cou^ influenza, tuberc^osis, typhoid 
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fever, gonorrhea, small-pox, 
meningitis, pyemia, malarial 

p. 4S1— Clinical history, r ^ ^ 

Psychic states, p. 484— Laboratory findings, p. 4^Dttr^ion, 
p 485 — Recurrences, p. 485— Diagnosis, p. 485— Differential, diag- 
nosis, p. 486 — Complications, p. 487— Clinical types, p. 491— 
Treatment, p* 492 — Prognosis, p. 496 — ^Pathology and patho- 
genesis, p. 497— Summary of etiology, pathology and patho- 
genesis, p. 499— Historical Summary, p. 499 — References, p, 600, 

Definition. — Sydenham ’s or infectious chorea is a disease occurring 
chiefly in children, due to some toxic or infectious agent, which acts on 
the central nervous system by producing irregular involuntary contrac- 
tions of tlie muscles, resulting in purposeless movements, and associated 
with mus(de weakness and mental irritability. 

Frequency. — Sec, in a hospital experience of 22 years, saw 531 cases 
of chorea, approximately 0.8 per cent, of all his cases. Bufz found, 
among 32,976 sick children, 189 cases, about 0.5 per cent. Abt and 
Levinson-’* found, among 10,150 sick children, 226 cases of chorea. 
Wicke observed the disease only in 0.18 per cent, of his cases. So many 
cases of mild chorea are discovered accidentally, that statistics as to fre- 
(juency have little or no value. There is no doubt, however, that chorea 
is a common disease of childhood. 

Etiology. — Predisposing Causes. — Seasonal Influences, — Weir, 
Mitchell, Sinkler, Sachs and Starr found most of their cases to have 
begun during the spring. This is also the writer’s experience. Accord- 
ing to McCarthy of Philadelphia, the fact that most cases of chorea occur 
during the Hjiring is most probably due to the poor general tone of the 
children after they have been confined indoors, and have been much 
occupied with their school work during the winter months. Morris J. 
Lewis ^ undertook a most elaborate inquiry, for a period of ten years, 
with a view of ascertaining whether there is any relation between tem- 
perature, humidity or barometric variations and the occurrence of 
chorea, but lie could find none. 

Sex , — The proportion of males to females is about 1 ; 3. Starr found 
in 466 cases, 136 males and 330 females. The British Chorea Committee 
found in 436 cases, 114 males and 322 females. Sinkler collected 328 
cases, of which 232 were females and 96 males. Gow^, who combined 
the statistics of several other authors with his own, found that of 1,000 
eases, only 365 were boys. In Osier’s cases the proportion was 1 male to 
2 females. Abt and Levinson’s cases were in the same proportion. In 
t he last 100 successive cases seen by the author there were 34 males and 
66 females. 

^ Age , — Priedliiiider saw congenital chorea in two sisters. Mayo and 
Sinkler each refers to a case of congenital chorea, due to a fright of the 
mother during pregnancy. Richter, Fox, Heller and others also report 
congenital cases. Haven has seen 2 congenital cases among 195 cases 
of the disease. Simon has met the disease in children a few days old. 
S^hs claims to have seen several cases in children less than one year 
old; the youngest case of Wicke was 2 years old, and of Holt 4 years. 
Statistical studies wouM seem to show that the greatest number of cases 
oceur between tlie ages of 7 and 13, the^rperiod of most active growth, 
when the greatest demands are made on the nervous system, and when 

metabolism IS most active. 


chicken pox, diphtheria, embzo^inal 
poisoning, p. 480 — Symptomatology, 
». 481— Physical findings, p. 4S1— 
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Sttcud (ind Clwiatic seems to have little influenco 

on ^ disease. According to Axenleld, on the authority of Kofe de 
Lavison/ the disea^ is unknown in Martinique, Guadeloupe and other 
hot climates. It is comparatively infrequent in our Southern states. 
Sachs claims to have seen in the New York Polyclinic a number of 
negro childiren with chorea, curiously all boys, in whom competition in 
school seems to have been the exciting cause. In New York City, children 
of German and American ancestry seem to be more frequently affected 
than children of Irish descent. It seems to be quite prevalent in Italy, 
Jews, with their natural tendency to nervous diseases, form a prolific 
source of the disease. 

Hereditary Influences . — In the consideration of hereditary influences 
the relation of chorea to rheumatism on the one hand, and to other 
iier\^ous diseases on the other, must be borne in mind. An analysis of the 
cases seems to show that direct heredity in chorea is very rare, but that 
individuals whose ancestors have been afflicted with alcoholism, lues, 
saturnism, epilepsy, hysteria, tics, insanity or other nervous diseases 
(i.e., those with a tendency to neuropathy or psychopathy), are more 
predisposed to the disease than others. 

Social Influences . — ^Poor children, especially those living in over- 
crowded, ill-ventilated tenements, and those who are poorly nourished, 
seem to be most susceptible. Bright and ambitious school children seem 
to be more frequently affected than those mentally retarded. 

Imitation . — The disease is said to be brought on frequently by 
“ imitation.'* It is doubtful whether the epidemics of chorea observed 
in boarding-schools can be considered genuine chorea; the muscular 
twitchings seen in these patients are most probably hysterical in nature. 

Toxic Agents . — Choreiform movements are frequent in the cerebral 
forms of chronic poisoning with lead, mercury and other metals. The 
excessive use of tobacco has been observed in young adults to be asso- 
ciated with irregular, involuntary, generalized, or localized twitchings. 
Symptoms similar to ordinary chorea have been noticed during intoxica- 
tion with hyosein, and other derivatives of belladonna; in these cases 
the choreiform movements are constantly associated with mild delusions. 
This symptom-complex is described in books as ** hyosein chorea.** 
Poisoning with other drugs belonging to the vegetable group also gives 
rise occasionally to choreiform movements; but the symptoms are 
transitory and disappear promptly on the withdrawal of the drug. They 
can hardly be considered manifestations of chorea as described in this 
chapter. 

Emotional Disturbances. — Fright, emotional excitement and general 
mental distress seem to play an important role as predisposing causes 
in the disease. All writers agree that if fright is to be considered a 
predisposing cause, the interval between the fright and the onset of the 
chorea must not exceed one week; the average interval is from 3 to 5 
days. Most frequently, the chorea immediately follows the fright. In 
children who have had chorea, trivial occurrences, such as a thunder- 
storm or a severe scolding, may be sufficient to bring on a recurrence of 
the disease. Overstudy has undoubtedly much to do with the develop- 
ment of chorea, but the importance of masturbation as a cause has been 
overestimated. 

Trauma . — Chorea may occasionally be traumatic in origin, but it is 
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then dependent upon some grave cerebral affection vit meidnged irrita- 

^^Befiex /mm<wn.-Reflex irritation is beUeved to play an,^rtent 
rdle in the causation of the dise^. Errors of ^et-jspeci^an ex- 
cessive meat diet — are often said to be rcsponfflble for an attack of 
chorea; in these cases there is frequently a previous history of broken 
sleep niuht terrors, enuresis and somnambulism. Tardien reports a 
case of chorea which was promptly cured after ttoexp^OT of eight 
Ascarides lumhricoides ; similar cases are reported by Hanfleld-Jones and 


by Hamilton. , \ • 

Ocular Defects . — Even low degrees of hypermetropic astigmatism 
have been ascribed as causal agents of chorea. Stevens claimed that 
with the correction of errors of refraction the choreiform movements had 
disappeared, but the New York Neurological Society after an impartial 
investigation of Stevens’s claims came to the conclusion that the facts 
did not warrant their adoption. 

Local spasms of the facial muscles, '*the habit chorea of Mitchell,” 
have been pointed out by Jacobi to be associated with enlarged tonsils 
and adenoid vegetations in the nasopharynx. These so-called habit 
choreas, however, are not, properly speaking, ‘‘choreas”; they are forms 
of facial spasms or tics. 

Reflex irritations from the genito-urinary tract have, in the absence 
of any other ascertainable cause, also been considered etiologic factors 
in chorea. The fact that many cases of chorea occur at or near puberty, 
that it is more common in females than in males, and the peculiar course 
of the disease in the chorea of pregnancy are, in the opinion of some 
authors, arguments in favor of endocrine dysfunction as being an etio- 
logic factor in the disease. 

Associated Diseases. — In 1831, Thomson* described “metastatic 
rheumatic inflammation of the cord and its nerves” as the chief cause of 


chorea. Bright,* in 1838, considered postrheumatic heart disease as a 
link between chorea and rheumatism. Hughes, in 1846, found, out of 
104 cases of chorea, that 89 had either rheumatism or heart disease. 
Roger, in 1866, attempted to establish the fact that rheumatism, heart 
disease and chorea are parts of the same clinical entity, and he differ- 
entiated between “rheumatism-chorea,” “cardiac chorea” and “cardiac 
rheumatic chorea, ’ ’ depending upon which one of thes&saffections mani- 
fested itself. Jacobi, in 1875, in his essay on “Rheumanm in Children” 
pointed out the close relationship existing between rheumatism, chorea 
and endocarditis and that usually rheumatism came first, later cndocar- 
ditiSf and last chorea. A reverse of this order he considered to be an ex- 
ception and even then he had his doubts, because rheumatism in small 
children is often overlooked and considered to be “growing pains.” 
Billiet was opposed to the views of Roger, I'homson, Hughes and Bright, 
because the coincidence of chorea with rheumatism is far below the 
frequency of rheumatism as a disease, and furthermore chorea affects 
females more frequently than males, while the opposite is true of rheu- 
matism. Romberg could see no relation between chorea and rheumatism. 
Wunderlich believed the pains, so often manifested in choreai, to be an 
expression of hypersensitiveness and not of rheumatism. Steinet (1868) 
saw only 4 cases of articular rheumatism in 252 cases of chorea, 

(lowers found a history of rheumatic in 25 per cent, pt cases. 
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Osier fimid In 15.8 per , ^eiit. of Ms esses of cliorea definite artioular 
swellings* and in 5 pex cent, of tiiem rheumatic pains; 26 per cent, of 
Starr’s o^s gave a Hienmatic history. Heubner describes chorea as 
an inleetiotts disease, and regards it as much an evidence of rheumatism, 
ss gumma is of syphilis. Tylden reports in the St. Bartholomew’s Hos* 
pital Eeports a rheumatic family of personal history in 72 per cent, of 
his eases. In the 439 cases of the British Chorea Committee, 97 cases — 
or about 22 per cent. — gave a history of rheumatism. B. S. Eustis* 
found among 60 cases that 9-^r 15 per cent. — ^were rheumatic on ad- 
mission, and 19 more gave a history of previous rheumatism in the 
muscles and joints, making a total of 28 cases, of which 46.6 per cent, 
could be clas^ as rheumatic, and 13 cases, or 21.6 per cent., gave a 
histo^ of both rheumatism and chorea. In the writer’s last 30 con- 
secutive eases, 11 gave a rheumatic history. 

Macalister,*^ in studying the life of the leukocyte, has shown that 
while the toxin in the blocd plasma of chorea is toxic to the leukocytes 
of healthy persons, the blood plasma in cases of rheumatism is scarcely 
at all toxic, and that the plasma from chorea cases was toxic to the 
leukocytes of rheumatic cases; some authors conclude from this that 
the poisons in the two diseases are dissimilar. In spite of this, a study of 
the statistics of this subject justifies the conclusion that rheumatism 
bears a close relationship to chorea in about 25 per cent, of the cases. 

Much speculation has been indulged in as to the nature of these 
relations. Some observers believe that emboli pass from the heart to 
the brain, and by occluding the small vessels, produce softenings which 
give rise to the choreiform movements. This cannot hold true, because, 
as will be pointed out under the pathology of chorea, emboli have only 
been found in a small number of cases, and then again, rheumatism 
may give rise to chorea without producing endocarditis. Others think 
that the infective process may cause thromboses in the small cerebral 
vessels. Pathological studies do not support this hypothesis. 

With the advances made in recent years in bacteriological research, 
the attempt has been made to ascribe chorea as due to bacterial invasion, 

Wassermann described a streptococcus, which he believed to be the 
cause of chorea. When injected into a guinea-pig it caused a rise in 
temperature, swollen joints and choreiform movements. Dana found a 
coccus in a case of chorea with leptomeningitis of the brain and upper 
part of the spinal cord. Sachs has found k streptococcus in the blood 
of one of his patients with chorea. Meyer, Sander, and Cramer-Tobben 
also found streptococci in chorea. In a severe case of chorea and endo- 
carditis, Triboulet found a bacillus. In two cases, Apert found Tribou- 
let’s coccus; Westphal found a staphylococcus in the blood and brain 
of a patient with severe chorea following articular rheumatism, and 
which, when introduced into the blood of animals, produced articular 
rheumatism. 

Poynton and Paine cultivated the Micrococcus rheumaticus in cases 
of articular rheumatism, and they found the same organism in the brain 
in cases of chorea, associated with rheumatism. Beaton and Walker 
found the same coccus in several oases of chorea. Camisa and Guervier 
have independently reported the finding of cocci similar to those of 
Poyntoit afid Paine. Collins, in 1914, reported a case of chorea cured 
by tl^ injoetion of an autogenous vaccine prepared frcun a coccus ob- 
tained lumbar puncture. 
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Bichards, of New York, found in the blood of caaen ^rea 
the Btreptococcus tnndana — an organism culturally similar t&.Uie green- 
producing streptococcus of Schottmueller, and to that found by PiQmton 
and Paine. Both Hastings and Thro corroborated the identity of Rich- 
ards' streptococcus with that of Schottmueller. It may be noted here, 
however, that in these 2 cases the cerebrospinal fluid was eultured and 
no microorganisms were found. 

Dick and Rothstein ® isolated a streptococcus from the throat of a 
patient who had been suffering from chorea for 5 years, and injected 
it into a dog, which developed, 12 hours after the injection, typical 
choreiform movements. 

H. W. Frink ^ reports the case of a girl of 15 with chorea, from 
whose tonsils Thro isolated a pure growth of the Streptococcus viridans, 
similar to the Micrococcus rheumaticus of Beattie, an autogenous vaccine 
of which cured tlie girl’s chorea. 

Koplik * cultured the blood in many cases of chorea, but has never 
been able to find any microorganisms. Israel Strauss,* in 1915, cul- 
tured aerobically and non-aerobically the blood and spinal fluids of 
seven cases of chorea, but the Streptococcus viridans could not be dem- 
onstrated. He also inoculated monkeys intracranially with the spinal 
fluid of all the cases used. In one case, this had resulted in typical 
chorea for twenty-four hours, which then disappeared and returned for 
shorter periods. The monkey was killed and the brain was found 
normal; the heart muscle was examined for Aschoff bodies, which were 
looked upon as pathognomonic of rheumatism, or a disease, like rheu- 
matism, in which an organism had not been obtained, but none were found. 
There had been two cases of chorea in which the heart showed Aschoff 
bodies. The individual, from whose spinal fluid the monkey developed 
chorea, died, and the autopsy showed encephalitis with hemiplegia. The 
cortex was removed through aspiration, and there had been hemorrhage. 
The material was then inoculated into monkeys but nothing developed 
from it. In the other cases the same procedure was repeated and nothing 
was found. 

J. Donath made bacteriological examinations of the blood, cerebro- 
spinal fluid and brain tissue in 7 cases of severe chorea. Two of the 
patients had amentia as a complication; 2 had chorea gravis which 
terminated fatally, and 2 of the uncomplicated cases had such severe 
twitchings that the blood had to be taken under narcdns. In 5 of the 
eases he found the Staphylococcus alhus, and in 4 of these 5 cases the 
germ was isolated from tire blood, and in the other, from the brain 
tissue. In the remaining 2 cases the Staphylococcus pyogenes aureus 
was obtained from the blood and spinal fluid, respectively. In one case, 
Sardna lutea was found in the brain tissue, and in another, in the blood. 
In some of the cases undifferentiated diplococci were also obtained from 
the blood. This author has no doubt of the infectious nature of the 
disease, but he does not think that these bacteria are the speeiflc cause, 
but that they predispose feeble and anemic individuals to the disease. 

The clinical fact that tonsillitis, abscessed teeth, aural discharges, and 
other focal infections have been followed by chorea which was j^romptly 
cured after the removal of these foci, is considered as an argument in 
favor of the infectious nature of the disease. In a study of 1^000 ton- 
sillectomies performed by Crowe, Watkins 4nd Bothhols, they fowd 
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tb6 ffS&oval of tonsils snd adonoids is not a very satisfactory thora* 
peutio or prophylactic measure in chorea ; of the 23 cases of Sydenham’s 
chorea, in which the tonsils and adenoids were removed by them, 8 had 
a recurrence of the chorea* 

Helmholtz found, in 138 cases of chorea, 33 per cent, with a his- 
tory of rei^ated tonsillitis, 21 per cent, of rheumatism, 26 per cent, of 
endocarditis, 8 per cent, of rheumatism and tonsillitis, 21 per cent, of 
rheumatism and endocarditis, and 54 per cent, of the entire group 
showed manifestations of one or the other of these diseases. Looking 
at the problem from Eosenow’s point of view, Helmholtz believes that 
the same organism which has a specific tendency to localize in the valves 
of the heart or in the joints may, under slightly different circumstances, 
localize in the brain cortex and produce chorea. 

Quigley cultured the tonsils, blood and spinal fluid in 21 cases of 
acute, subacute and chronic chorea ; 11 patients gave a history of acute 
tonsillitis ; 2 of rheumatism, and one of endocarditis ; 8 gave no history 
of either of these, and none had any evidence of lues. The blood was 
cultured in all the cases and the results were positive in 10 of them — 9 of 
these gave small, slightly elongated cocci arranged in pairs, short chains 
and groups, and the tenth positive blood-culture yielded a Gram-positive 
short diphtheroid organism. The spinal fluid of all the patients was 
cultured with thirteen positive results. Of these, 8 were organisms re- 
sembling those found in the blood. The throats of 15 of the patients 
were cultured, and 29 cultures were isolated and studied. The results 
showed: 10 were hemolytic streptococci of variable size, occurring in 
long or short chains; 13 were green-producing cocci growing in pairs 
and short chains, and 6 were organisms which grew on blood agar as pin- 
point, colorless, non-hemolytic colonies resembling the organisms from 
the blood in their morphologic and cultural characteristics. 

Kinsella and Swift undertook to determine whether any constant 
cultural or immunologic type of bacterium was associated with acute 
rheumatic fever. They studied 58 cases and their conclusions are: (1) 
that no type of streptococcus is constantly associated with acute rheu- 
matic fever; (2) that the etiological relationship between the strepto- 
coccus and acute articular rheumatism cannot be definitely proven; 
(3) that, if the streptococcus is the etiological agent in acute rheumatic 
fever, it is through the various members of the viridans group, and 
hence no one member can be called the Streptococcus rheumaticus, 

W. Lintz,^* from his researches on rheumatism, concludes that in 
some cases a microorganism can be isolated from the blood, but that the 
reason it cannot be found more frequently is because the bacteria tend 
to localize in the Aschoff nodules, and, except in the very virulent forms 
of the disease, are rapidly destroyed in the circulation. This investigator 
is not positive as to the exact nature of the organism, but he believes it 
to be similar to a streptococcus, and the reason why some animals fail 
to contract the disease after inoculation may be due to the lack of sus- 
ceptibility on the part of the animal, or to the attenuation of the micro- 
organism, or to both of these factors. 

and Floyd, “ from a study of 26 cases of chorea, are also of 
the opinion that a microorganism, or group of microorganisms, may be 
the cause of the disease, and that the source of infection is probably in 
the tonsils or teeth. 
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Beinhold reports a case of fatal chorw foUowii* amoa 11^ 
eompiicating pregnancy in a girl of 20» Sterm eoUeeted m ^ uteratnre 
26 cases of chorea following sinus thrombosis; they were aU fatal, but 
the results of the pathological examinations do not harmtmtmis Unless 
it was the same infection to which the thrombosis was due whkk produced 
the chorea, it is difficult to trace the relationship between the two con- 

^***jSILnow as a result of his experiments on dogs believes that ehorea 
is due to a streptococcus having specific neurotropic and immunologic 
properties, and obtainable from the tonsils, nasopharynx and teeth of 
the affected persons. He found lesions in the heart valves of inoculated 
dogs resembling those found in chorea in man, and anatomic changes 
consisting of infiammatory areas within or adjacent to the motor centers 
or motor paths of the cerebrum, mid-brain and cerebellum.^ 

Cases of cerebrospinal syphilis occasionally exhibit choreiform move- 
ments ; these movements are rarely generalized ; they are usually confined 
to one or more limbs or to the face depending on the site of the lesion, 
which in such cases is usually irritative in nature. This form of chorea 
is included among the “symptomatic choreas.'' 

In recent years, by the general impetus given through modem bio- 
logic and therapeutic methc^s to the study of syphilis, an attmpt has 
been made to attach undue importance to syphilis as an etiologic factor 
in chorea. A careful investigation of the statistics on this problem 
would seem to show that syphilis might be an accidental, but is not a 
direct etiologic factor in chorea. A child affected with lues might con- 
tract chorea just as readily as any other child; the same holds true 
whether the lues is acquired or hereditary. Nevertheless, when a case 
of chorea has lasted over three or four months, and does not seem to 
progress favorably under routine treatment, it is well to bear in mind 
that lues might be at the basis of the disease. 

The influence of infectious fevers on the development of chorea is 
important. Chorea may develop after scarlet fever at periods varying 
from six weeks to six months after the attack of scarlet has subsided. 
Priestley found 13 cases of chorea following 5,355 cases of scarlet fever— 
a proportion of 1 in 412. In Carslaw's 533 cases of scarlet, only 3 were 
followed by chorea. In the British Chorea Committee's report scarlet 
fever is given as the sole antecedent cause of chorea in 6 per cent, of all 
the oases. Osier states that scarlet fever with arthrit^ manifestations 
may be a direct antecedent of chorea ; about 25 per cent, of his cases of 
chorea gave a previous history of scarlet. 

Sturges (cited by Osier) states that a history of previous aohoopinff 
tough occurs more frequently in choreic than in other children. Osier's 
Infirmary records do not bear out Sturges' findings. 

Measles as an antecedent to chorea is recorded in the British Chorea 
Committee’s report in 26 per cent, of the cases, and in 7 per cent, it 
was the sole antecedent illness. Chorea may follow infLuenza, tuberculo- 
sis, typhoid, gonorrhea, small-pox, chickenpox, diphtheria, cerebrospinal 
meningitis, pyemia, bacterial endocarditis or any infectious disease, es- 
p^ially when accompanied with hyperpyrexia and severe constitutional 
disturbances. 

Kinnicutt, Heinemann and others have pointed out a rCijStioiiship 
between chorea and certain forms of maxima. In southern idimates, 
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the cenehral fonas of estivo^autumnal malaiia are oommon, dia* 
ordeia of motilily yaiying fxom slight muscular twitohings to ehorciform 
and oven ebnvtdaive twitohings are frequent, but these never seem to 
appear in the first paroxysm. It is doubtful, however, whether these 
eases can be considered genuine choreas. 

fi^finptomatology. — Cunical Histoey. — ^In most of the cases the tem- 
perature remains normal throughout the disease. In severe cases, espe- 
cially those due to or following infections, it may be 100®-102* F. 
(37.8*-3d.9® C,), Uncomplicated fatal cases have been recorded with 
a hyperpyrexia (106®-108® P. — 41®-42.2® C.). Asthenia, loss of weight 
and exhaustion due to insomnia and inability to take sufficient food are 
common in the severe cases. 

Physical Findings. — Choreic Movements , — The most characteristic 
symptoms of the disease are the rapid, coarse, involuntary, spontaneous, 
irregular and purposeless movements. They cannot be arrested for 
any length of time, and are increased by attracting the patient’s atten- 
tion, by excitement and by an effort to restrain them, or to carry out any 
volitional movement ; they are ordinarily diminished during physical and 
mental rest, and cease during natural or induced sleep. 

At the beginning of the disease only occasional twitchings of the 
face or hand are noticeable, but as the disease progresses they become 
more frequent and more marked, and finally continuous. They may 
become so violent that the muscles of the entire body appear as if in 
constant motion. 

Owing to the abruptness, rapidity and irregularity of the movements, 
work requiring exact coordination, such as writing, sewing, playing the 
piano or walking, cannot be performed; coordinated movements of the 
fingers, such as apposition of the thumb and index or little finger are 
usually impossible. 

Oppenheim has drawn attention to the tendency that these patients 
have — ^in addition to the irregular and uncontrollable choreiform move- 
ments — ^to purposeless associated movements. Foerster has shown that 
in chorea the orderly cooperation of the agonists with the antagonists 
during voluntary movement is lost, but that single muscles or muscle 
groups participate in the contraction, e.g., in extension of the finger 
the extensor communis digitorum acts without the ihterossei; in clos- 
ing the fist the wrist is not extended, etc. There is, in other words, a 
typical ataxia. A choreic patient, on account of this ataxia, never per- 
forms the same movements twice in the same manner. 

Weakness of Muscle Power , — The next most common symptom is 
weakness of muscle power. This weakness may bear no relation to the 
severity of the choreic movements, and it may be considerable in extent 
before the latter are recognized, but there is never anything like a com- 
plete paralysis. This muscle weakness is called choreic pseudoparesis,” 
and in many cases it overshadows and inhibits the movements. Close 
observation will show that the little patient uses one limb less than 
the other, or perhaps ceases to use it at all. He can still move the limb 
wh^ or^red to do so, but he does so only for a short time and very 
fedfiy. The muscles become limp and hypotonic ; the tendon reflexes are 
diminifiiked, imd in some cases even absent. As the disease advances the 
twitd^igs become more ^arked» and the pseudoparesis assuhtes sec- 
ondm^ importanee as a symptom. West called this condition ^chorea 
moIUs^^* a^ (Jowers ^^ ^chorea paralyti<m.” 
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While any muscle of the body may be affected fay the ^^areifonn 
movements, they are more noticeable in the extremities and face than 
in the muscles of the trunk. The involvement may from the outset be 
general, but as a rule is confined to one limb, or to one side of the body, 
but becomes generalized as the disease is progressing. In at least half 
the cases both sides of the body are not equally involved. The arms are 
almost always affected earlier and more severely than the legs; tlm facial 
muscles are very frequently affected, resulting in peculiar facial con- 
tortions and grimacing; the eyes are suddenly closed and opened, the 
mouth pouts, the tongue rolls within the mouth and is pressed .between 
the cheeks so that speech becomes quick and indistinct. The words 
are shot out or jerked out in separate parts, the last lullabies being 
entirely cut off. Laryngoscopic examination discloses an irregularity in 
the movements of the vocal cords. Involvement of the diaphragm re- 
sults in irregular and ‘‘catchy*' respiration, and further interferes with 
speech. According to Glogau,“ the curve taken from thoracic breath- 
ing during speech will show choreic jerks, which cannot be demonstrated 
in other muscles. 

Swift of Boston, from a study of the voice in 20 cases of chorea, 
has found that there is a change of voice which is more frequent in the 
vowels, less so in whisper, whistle, consonants, air-blow and hold- 
ing of breath — the frequency being in the order cited. He found 
sufficient uniformity and frequency in the appearance of vocal changes 
to warrant a classification of changes in pitch and intensity of the voice, 
as one of the signs of chorea. The most marked change occurred in the 
open, prolonged sound of “a** as in “are.** When the pseudoparesis 
involves the muscles of speech and respiration, the voice may be reduced 
to a whisper, and in severe cases the patient may become temporarily 
mute. 

The involvement of the tongue and mouth may also extend to the 
pharynx and seriously interfere with the taking of food. 

Involvement of the muscles of the neck causes frequent movements 
of the head to one side, the eyes moving with the head. The hands are 
alternately flexed and extended, the fingers are spread apart, the arms 
rotated inwards, and the shoulders are drawn up. Slight affection of 
the trunk muscles causes the patient to sway from side to side when 
sitting or standing, but a more severe involvement rosults in a total 
inability to sit or stand. The limbs may be thrown about so violently 
that the patient cannot rest in bed, and frequently sustains severe con- 
tusions all over the body. Tuckwell records a case where spasm of 
the muscles of the jaw was so violent that several teeth were broken. 
Involvement of the legs results in their being thrown about violently, 
now extended, now pressed against each other, then again rotated out- 
ward, or abducted. 

As a result of unequal spasm of the muscles of the eyehaHs, tem- 
porary diplopia may be present. The pupils are dilated but react to 
light and accommodation. Von Ziemssen observed on several nocasions 
the pupillary reaction to be sluggish. Hippus (spontaneous, rapid 
and spasmodic variation in the size of the pupil) has been noticed. 
Ophthalmoscopic examination shows the fundi to be normal. Emboliffln, 
atrophy of the disk and optic neuritis have been seen during; or after 
attacks of chorea, but these changes are not' characteristic of tho dnssasc. 
Concentric restriction of the visual fields has also been noted in dwMrea. 
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EhctrM IrriiahUity cf the Jfi(io^*-*UiieompUeated eased of chorea 
do not show any alteration in the electrical irritability of .the mnscles. 
These ret^ their size, but in “paralytic’^ cases they are hypotonic. 
Elloy daiins to have seen muscular atrophy in the involved muscles. 

Eefezee , — ^The tendon reflexes are, as a rule, normal ; they may, how- 
ever, be increased or diminished. Joffroy has seen cases where they 
were completely abolished. Oddo believes the reflexes are normal in 
mild cases, and diminished or suppressed in severe cases. In the writer *8 
experience the reflexes have either been normal or increased, except 
in paraljrtic cases, when they were diminished, but never absent. 

Gordon and Eshner have observed cases in which, when the patient 
is on his back and a short blow is struck over the patellar tendon, the 
response will be like in the ordinary knee jerk, but instead of the leg 
coming down immediately after, it will remain suspended in the air for 
some time and come down gradually, i.e., the knee jerk has the character 
of a tonic muscular contraction. Oppenheim considers this phenomenon 
to be a coincidence, or that it may possibly be due to a reflex choreic 
contraction of the quadriceps tendon occurring simultaneously with the 
reflex movement. This may also be an explanation of the “wobble knee- 
jerk,” described by Swift of Boston as characteristic of chorea. 

Sphincters . — The spincters are not involved, except in the terminal 
stages of the very severe cases, and in the cases with marked mental symp- 
toms, as a result not of paralysis but of mental apathy. Enuresis in 
children, however, is quite common both at the beginning and through- 
out the disease. 

Sensation . — Chorea is a painless disease. The incessant movements 
cause fatigue but no actual pain. When the disease is due to or compli- 
cated with rheumatism, there may be pains in the muscles, joints and 
nerves. In uncomplicated cases there are no objective sensory disturb- 
ances. 

Tremor . — A fine, regular tremor involving the tongue, lips and fingers 
may be observed in addition to the choreiform movements. This tremor 
is intensified after physical and mental excitement, and is probably due 
to the accompanying general debility. 

Convulsions . — Convulsive attacl^ do not occur in chorea, except as 
manifestations of an associated hysteria or epilepsy. Gowers states that 
he has found in many cases of epilepsy that the convulsions made their 
first appearance after an attack of chorea. 

Heart . — The most common symptoms referable to the heart are those 
due to mitral insufficiency. The organic nature of the murmur in this 
condition must be differentiated from the usual systolic murmur heard 
over the mitral or pulmonic areas, due to secondary anemia or conditions 
other than endocarditis. The latter is often associated with a venous 
hum in the jugular vein, and the murmur itself is not transmitted. The 
cardiac dullness, which may extend slightly to the right, may also be due 
to the anemia, and subsequently disappear. The endocarditis associated 
with chorea is usually of a mild nature, and may disappear without leav- 
ing any trace. Occasionally a faint i^stolic murmur may be heard at the 
apex with some beats and not with others, said to be due to irregular con- 
traction of the papillary muscle. Cases complicated with rheumatism 
may show a friction rub over the precordial area due to a complicating 
pe^arditm. 
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Pidw —The pulse is usually increased in freqiienny aiioiit 1(^15 beats 
per minute, and on account of the irregular breathing the action 

may also be irregular. Irregularity, however, is not m marfcea;a feature 
in chorea as rapidity. The subjects of the disease being usi^y neurotic 
children, slight emotional disturbances are sufficient to produce a rapid, 
irregular and tumultuous heart action. 

Blood-Pressure, — Owing to the accompanying anemia there is a 
tendency to a somewhat lower blood-pressure than normal. 

hkin, — Vasomotor disturbances, such as hyperidrosis, dermographia, 
flushing of the face and neck, and general erythema, are seen in children 
with a tendency to spasmophilia and to ductlera gland disturbances. 
Fissured lips, with herpes labialis due to irritation by the Continuous 
smacking of the lips, are perhaps the most common symptoms referable 
to the skin and mucous membranes. Other cutaneous disturbances when 
present are probably due to poisoning with arsenic taken for therapeutic 
purposes. These are characterized by the presence of papular or erythem- 
atous rashes combined with pigmentation of the skin. Osier found two 
cases of herpes zoster in his series at the Philadelphia Infirmary. The 
various eruptions of purpura are not uncommon in ‘^rheumatic*' cases. 
English clinicians have described subcutaneous fibrous nodules in chorea, 
but no such cases have been reported in this country. Children, with the 
so-called exudative diathesis, are predisposed to chorea, and, inasmuch 
as such children are also frequently affected with eczema, the latter has 
been considered a complication or manifestation of the disease. Some 
writers have even gone so far as to claim that a child suffering from 
eczema is most apt to become choreic when the eruption of the eczema 
has been allowed to ** strike in.*' It is doubtful whether any of the 
cutaneous manifestations seen in chorea are more than mere coincidences. 

Bheumatism. — Rheumatism is so commonly seen in chorea that some 
writers consider it a symptom of the disease. In our opinion, it is a 
cause and complication of chorea, and is discussed in the sections on 
etiology and complications. 

Psychic States. — ^Mental symptoms play an important rdle in the 
symptomatology of chorea. Hammes*® noted definite symptoms of a 
psychosis in 18 patients out of a series of 88 cases of Sydenham’s chorea. 
As a rule the patients are irritable, peevish, and forgetful; they are 
easily frightened, cannot concentrate, are disobedient, ilid very fretful. 
Some of them have night terrors and transitory auditory and visual 
hallucinations. Psychic symptoms other than irritability, fretfulness 
and disobedience are not as common in children as in adults. In adults 
the psychic symptoms are not unlike those of the infectious or toxic 
deliria. The intellect, as a rule, does not suffer. The mental symptoms 
are at their maximum at the height of the disease^ and may persbt after 
recovery. Severe mental symptoms make the prognosis much graVer. 
Cases of chorea have been recorded in which the movements were in- 
significant as compared with the psychic disturbances. 

Laboratory Findings. — CerehrosptTHU Flietd.— -In ordinary cases the 
cerebrospinal fluid shows no deviation from the normal. In cwtes in 
which the bacterial origin of the disease can be traced to smno locdixed 
or g^eral infection, bacteria may be found on cultur^ the fluid. 

Blo<m. — In the majority of cases the blood shows an anMhi a^f the 
chlorotic type with little change in the number and charaot^- of tho 
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Imt with A low color indei:. Leo|>dd of Philadelpblt 
in 20 CABCS of chorea an eosinophilia varying from 4 to 16 per 
centV F. H. Xieavitt** examined blood in 80 cases of Sydenham’s 
chorOa in the active stage of the disease; he paid special attention to 
the l^qnency of eosinophilia and its relation to herpes labialis. He eon* 
eludes; (1) That herpes labialis is most likely due to mechanical irrita* 
tion by the patient himself, and that eosinophilia, when present, is due 
to the condition of the skin, and not to the chorea itself. (2) There is a 
gr^t increase in the lymphocyte and a relative decrease in the poly* 
morphonuclear count. (3) A fairly constant low>grade leukocytosis is 
present in most cases, indicating the infective origin of the disease. 

Urine . — The urine is abundant in amount, and when the chorea is 
associated with rheumatism, large amounts of urates, uric acid and phos- 
phates are in evidence. During the height of the disease the speciilc 
gravity may be 1.030 or even 1.035. Changes in the urea nitrogen out- 
put, albumin and casts, in the absence of cardiorenal complications, are 
very rare. Temporary glycosuria has been observed. 

Duration. — The average duration of the disease is from six weeks 
to six months, but it may last only three weeks, or more than six months. 
The average duration of the cases collected by the British Chorea Com- 
mittee was about ten weeks. As a rule, the severer the disease the longer 
is its duration. The age and sex of the patient, the condition of the 
heart or the other complications do not seem to bear any relationship 
to the duration of the disease. Slight choreiform movements, the so- 
called residual chorea” (Guthrie) may persist for months. 

Recurrences. — ^Recurrences in chorea are so common that they are 
considered a characteristic feature of the disease. Two or more recur- 
rences are quite common. Sachs and Peterson found that, out of 70 
cases, 18 had a second attack, 11 had a third, 4 had a fourth, 1 had a 
fifth, and 1 had a sixth attack. Females are more liable to recurrences 
than males. The disease seldom recurs between the ages of 18 and 30, 
except in pregnancy. After the disease has once ceased, the slightest 
cause such as fright, overstrain, or an acute illness, may bring on a re- 
currence. Endocarditis and pericarditis seem to develop more com- 
monly during a recurrence than during a first attack. 

The intervals between the relapses may vary from a few weeks to 
one or two years; they may vary in the same patient, and there is no 
Uniformity as to the time of the year in which a relapse may occur, as 
compared with the previous attacks. A recurrence may imitate the first 
attack as regards its mode of origin and site of development of the 
choreiform movements, but there is no definite rule about this, as there 
is none about the severity of the relapse as compared with the severity of 
any of the previous attacks. 

Otagnoibi. — ^The disease is easily recognized by the peculiar move- 
ments ^ich can be elicited in the mildest case by making the patient 
hold both hands extended above his head ; after a few seconds, especially 
when his attention is distracted, rapid, irregular twitchings appear in 
the Angers. Another good me^od of eliciting the movements— par- 
tieularly in the mild, unilateral cases— is to let the patient grasp the 
ekmuiner’s hands; the difference between the uniform muscular con- 
Meidona of the healthy side and Ihe unsteadiness of the grasp on the 
attseted side will then be readily noticed. In the cases in which the 
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legs are more involved than the arms, the station and gait mair dmu* 
late paraparesis, but the twitchings will be suflaciently evident to Aow 

the exact nature of the trouble. , n j. i mr 

Diffebentul Diagnosis . — Paralytic Chore ar^Unilateral MvHtple 
Scleroiis . — In paralytic chorea, when loss of muscle power is a predomi- 
nating feature, diagnostic difficulties may arise. Such cases may be mis- 
taken for genuine paralyses. In “paralytic chorea” the weakness is, 
in most cases, confined to one arm; it does not involve the face or leg, 
and on careful examination choreic movements will be observed; these, 
with the history of the gradual loss of the use of the affected extremity, 
will clear up the diagnosis. Grinker of Chicago, showed a case before 
the Chicago Neurological Society on October 21, 1909, which he had seen 
three years before that and had made the diagnosis of paralytic chorea ; 
at that time the patient began to show clumsiness on one side of the body, 
and later, irregular choreiform movements began to make their appear- 
ance on the same side ; there were no other signs. As time went on the 
patient developed a scanning speech with all the other classical signs of 
a unilateral multiple sclerosis. 

Tie . — In distinguishing chorea from tic it must be borne in mind that 
in tic the movements are rapid, coordinate and purposive ; they may be 
tonic or clonic, with comparatively long periods of rest between the 
movements. Tic is usually confined to certain definite parts of the body, 
most commonly the face and shoulders, rarely to the trunk or legs. A 
choreic does not repeat the same movement as regularly and as systemati- 
cally as a tiqueur. No matter how violent a tic may be, it never inter- 
feres with voluntary movement. Tiqueurs are usually psychically ab- 
normal. 

Spasm , — Chorea is differentiated from spasm by the fact that in the 
latter the movements are very brusque and involve muscles corresponding 
to the anatomic distribution of a certain nerve. They are usually due 
to some refiex irritation along the reflex arc in that distribution. Ex- 
amples of such spasms are blepharospasm, facial spasm, torticollis, etc. 
A spasm may begin in a single muscle and spread to neighboring muscles. 
In spi^, the muscles may become hypertrophied from overuse, but this 
condition never occurs in chorea. (See chapters on Spasm and Tk.) 
When the chorea is associated with tic or spasm, the diagnosis may be 
very difficult. / 

Myoclonias . — Chorea is distinguished from the myoclonias by the 
fact that in the latter the twitchings occur in paroxysms, and are of 
lightning-like rapidity (30-120 per minute), clonic in nature, and involve 
a part of a muscle, a single muscle or a group of muscles, and rarely^ 
if ever, produce movement of the parts involved. They are usually 
associated with other nervous diseases, especially epilepsy. 

Choreo-athetoid Form of Infantile Cerebral Palsy. — Chorea, which 
has existed from early childhood, may be mistaken for the chareo-at^toid 
form of infantile cerebral palsy. The muscular rigidity, especially of 
the legs, with other signs of pyramidal tract involvement, the athetcdd 
character of the movements, and the fact that congenital or early ac- 
quired inf^tious chorea is very rare will prevent .confusion. ; 

Athetoid If Choreiform movements differ from al{ket<4d 
movements by the fact that the latter occur ip spastic, inoompletidy 
lysed limbs, and that they are slow, rhythmic, twisting and 
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like ill eharaotar involvmir the distal ends of a limb, and that the face k 
rarely involved, e^pt in ath6tose doublA 

Fibrillary Tmtching 9 — Myokymia , — The fact that these movements 
are confined to muscle bundles rather than to entire musdes and that 
they never give rise to a movement of a segment of a limb or of an entire 
limb is sufficient to differentiate them from choreiform movements. 

Tetany , — The spasms in tetany are characterized by being painful 
and by involving bilaterally the hands and feet, giving rise to character* 
istic postures ^ main d ’accoucheur,*’ etc.). The presence of Chvostek’s, 
Erb’s and Trousseau’s signs (see Tetany) will be diagnostic. 

Tetanus . — The characteristic tonic spasms of the jaws and face, trunk 
and limbs, with complete relaxation between the spasms, and the history 
of the mode of onset will readily differentiate tetanus from chorea. 

Hysteria . — The age of the patient, the absence of a cardiac or rheu- 
matic history, and the presence of the usual stigmata of hysteria, and of 
a peculiar mental make-up, with the history of a sudden onset of poly- 
morphous muscular twitchings in isolated parts of the body, and their 
frequently rhythmic character, after the hysterical patient has had an 
opportunity to observe a patient with genuine chorea, will aid in the 
differentiation of the two conditions. 

Dystonia Musculorum Deformans — Wilson^s Disease — WestphaU 
StriimpelVs Pseudosclerosis . — These conditions are also characterized by 
the presence of irregular involuntary spasmodic twitchings of the mus- 
cles, which may on superficial observation simulate choreiform move- 
ments. The clinical course of these diseases, however, is so different 
from that of chorea that ordinarily these conditions can readily be dis- 
tinguished from Sydenham’s chorea. 

Huntington* 8 Chorea. — Sydenham’s chorea is differentiated from 
Huntington ’s chorea in that the latter, as a rule, begins after the age of 
thirty, is both hereditary and familial in nature, progressive in its course, 
with gradual mental deterioration leading to complete dementia. In 
the absence of a history of heredity, a case of chronic Sydenham’s chorea 
will require long observation to make the differentiation between the two 
conditions positive. 

Oomplioations. — Endocarditis . — ^Endocarditis is frequently met with 
in individuals who have or have had chorea. Some authors consider en- 
docarditis a symptom, others an etiologic factor in conjunction with 
rheumatism, and still others a complication. 

Sturges collected 80 fatal cases and in only 5 of them was the heart 
normal. Osier found in 170, out of his 554 cases of chorea, heart mur- 
murs — 149 of these were at the base. Of the 449 cases reported by the 
Committee on Collective Investigation of the British Medical Association, 
113 had cardiac murmurs ; how many of these were organic and how many 
were functional could not be ascertained. Stephen MacKenzie exam- 
ined 33 patients varying from 1 to 35 years after an attack of chorea and 
noted mgns of undoubted cardiac disease in 60.6 per cent. Osier, out of 
140 nyiM (post-choreic) found the heart normal in 51 cases; in 17 there 
was some cardiac disturbance which could be considered functional, and 
in 72 eases or 51 3/7 per cent, there were definite signs of organic 
heail dkease. Fagg found heart disease in 17 out of 18 cases of chorea 
at necropsy ; in 5 of these death was not due to the severity of the chorea. 
R. 8w ^U8ti%* of 60 ^es studied in the Children’s Heart Clinic at the 
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Kafisaehusettfl General Hospital found 32 or 53.8 per oent. ^ 
on admission, and 10 more gave a previous history of 0hore% mking a 
total of 42 cases or 70 per cent, in which chorea played a part. Abt and 
Levinson *« found 73 cases of heart dise^ in 226 of ehorea^ the 
majority of which were diagnosed as mitral insufficiency, one as myo- 
carditis, two as single aortic insufficiency, and one as double aortic. 

In the majority of cases of heart disease complicating chorea the 
lesion is one of mitral insufficiency. The murmurs hi these patient are 
due to structural changes in the mitral valve produced by the poison of 
rheumatism, which, as has been pointed out under etiology, plays such an 
important r61e in the causation of chorea. The finding of this form of 
cardiac disease in the cases of chorea not due to rheumatism or any other 
infectious agent is very difficult to explain. A. Ernest Sansom con- 
siders the signs and symptoms of mitral insufficiency in the non-rheumatic 
cases different from those which are due to rheumatism. In some of 
these, he claims, careful examination for many days may fail to elicit any 
evidence of valvular involvement, but later a soft systolic murmur be- 
comes audible at the apex ; there is no accentuation of the second pulmonic 
sound ; the ventricles do not become dilated and yet the murmUr retaining 
its original character persists for several years becoming completely 
inaudible later in life. Pathological evidence completes the distinction. 
In these non-rheumatic cases, according to the same author, the left 
auriculoventricular orifice on its auricular aspect has been found studded 
and fringed with small papilliform elevations of the endocardium ; these 
are firm to the touch and cannot be detached by rubbing with the finger. 
The endocardium covering these elevations remains perfectly smooth. 
They do not begin, as in rheumatic endocarditis, with a change in the 
epithelium and an attachment to the roughened surface of the fibrous 
caps, but they are firm outgrowths showing fibrous hyperplasia. This 
type of endocarditis is not followed by sclerous changes with retraction of 
the valves, cords and columns, and the endocardium remaining smooth; 
there is very little interference with the closure of the valve in systole. 
These changes, says Sansom, “may be the immediate results of a sudden 
overstrain and rupture of the terminal arterioles distributed to the valve 
structures. “ Experimental production of overstrain and fright in ani- 
mals by Roy and Adam! were followed by similar changes in the endo- 
cardium. ^ 


Pencflrdi7w.~Pericarditis is occasionally met with as a complication 
of chorea, especially in the rheumatic cases. It ie not nearly as common 
as endocarditis, and presents no unusual features. 

Rheumatism . — The r61e which rheumatism plays in the causation of 
choroa has been discussed under the etiology of the disease. Its asso- 
euition with chorea may manifest itself in three ways: (1) ten tettack 
of articular rheumatism will precede by months or years the onset of 
an attack of chorea, and will not recur before or during the entire course 
• 41 . a^ack of articular rheumatism will begin simxiltteneously 

vwtn the choreiform movements; (3) it will appear during Ihe course 
of chorea. 


, rheumatism during chorea is, as a rule, milder in Itis course 

than ordinarily. Patients with chorea frequently eomplaih bf^ league 
p^s m the joints, which are too readily ascHbed as due to tdiMhatism. 
.L 5 . whflo chorea k not * pdai^' tbease. 

ana is accompanied with no sensory changes, nevertheless, when the dis- 
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ease i$ very Mvare, tlie aonstant wriggling and tlirowing about of tha 
limbi anay giro rjbe to i^ins. (Mer asks whe^er tl&eae pains are not 
anakgons to tinwe seen in tbe limbs and joints during most infeetioiti 
disettsm* The Freneh writers call these pains, for which no local cause 
can le discovered, choreic arthropathies. 

Fspehoses . — Chorea is frequently complicated with various 
choses; this is more commonly so in adults than in children* In these 
cases it is important, both from a diagnostic and prognostic standpoint, 
to diEerentiate the existence of a psychosis **per se” from the ordinary 
psychic states which are seen in the disease itself. The mental S3^P* 
toms may be the predominating feature and overshadow the chorea with 
the result, as Osier says, that patients have even been committed to the 
insane asylum. 

Feehle-mindedness . — Congenital as well as acquired feeble-minded- 
ness may be combined with chorea. 

Epilepsy — Hysteria — Spasms — Tics . — ^The association of chorea with 
epilepsy is not as common as with hysteria and the other neuroses such 
as spasms and tics. 

Cerebral Diplegias and Hemiplegias. — Athetosis and Other Organic 
nervous Diseases . — Chorea may also complicate the cerebral diplegias, the 
hemiplegias and the various forms of athetoses and other organic nervous 
diseases. 

Exophthalmic Goiter . — Choreiform movements may occur in exoph- 
thalmic goiter, and the two conditions may be combined. 

Anemia . — The association of chorea with the chlorotic type of anemia 
is so common that anemia may be said to be one of the cardinal symp* 
toms of the disease rather than a complication. 

Jaundice. — Jaundice, according to Poynton, is very common in rheu- 
matic children, and it may complicate the course of a severe chorea. 

Chorea in Pregnancy . — General Considerations. — The influence which 
pregnancy exerts on the occurrence of chorea is still unknown. It is com- 
monly regarded as a reflex irritation similar to that which causes the 
vomiting of pregnancy, but inasmuch as the development of chorea in 
pregnancy is usually later than that of morning sickness and rarely 
ceases immediately after the removal of the products of conception by 
labor or abortion, the analogy seems hardly tenable. There seems to be 
no doubt, however, that the fetal movements are the actual exciting 
cause. 

Symptomatology. — The choreic movements may manifest themselves 
at any time during pregnancy; they are, however, most common in the 
third or fourth month, and rarely begin in the eighth or ninth month. 

The nature of the movements, their onset and involvement are similar 
to chorea in the non-pregnant. The movements may extend to the uterus. 
Braxton Hicks “ reports the case of a young woman who had chorea 
in childhood. During pregnancy the chorea had recurred, and the 
uterus, which could be distinctly outlined in the abdomen, presented a 
marked alteration in form, accompanied by evident choreic contractions. 
Best in bed wil^ arsenic diminished the movements. Labor was un« 
eventfid and she made a good recovery. 

Bom^rg was the first to point out that chorea in pregnant women 
is mox^ apt to be bilateral and to involve the tongue. 

Tim pi^chie manifestatioim of chorea in pregnancy are characterised 
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by greater memory defects and maniacal ontbursta than in tba M^preg- 
nant« The memory, however, improves with the cessation of tho chorea. 
Maniacal choreics give peculiar outcries not unlike patients almnt to be 
seized with an epileptic convulsion. The irritability, the visual and 
auditory hallucinations, the dream-like confusion with the peeuliarlack 
of connection of ideas do not differ from those seen m the non*pregnant, 
except that their prognosis is much more unfavorable because they have 
a tendency to persist after the chorea has ceased. 

After delivery the choreic movements gradually subside, but they 
have been known to continue for 4 or 5 months after labor or abortion 
and in a few cases to have remained permanently. 

Occurrence. — Recureences. — Pregnancy always aggravates an ex- 
isting chorea and predisposes to recurrences. Acute rheumatism is gen- 
erally the most immediate cause. Fright, emotional disturbances, in- 
fection and anemia favor its occurrence. As in the non-pregnant, a 
recurrence during pregnancy may be more severe than a former attack. 
PrimigravidBB are more susceptible than multigravidm. The younger the 
patient the greater the tendency to recurrences. Chorea of pregnancy 
rarely occurs for the first time after the age of twenty-five in a patient 
free from rheumatism. 

If chorea recurs during several pregnancies there is no uniformity 
as to the time of its onset. Lawson Tait observed a patient who was 
rheumatic and had chorea at sixteen; she had a recurrence in the fourth 
month of her first pregnancy, in the third month of the second, at the 
beginning of the third, and in the fourth month of the fourth pregnancy. 
There are cases on record in which a first attack of ordinary chorea began 
after delivery or after abortion. 

Effect of Ohorea on Pregnancy and Prognosis. — ^This depends upon 
the severity of the disease. In mild cases, if properly treated, the preg- 
nancy may not be interrupted. In severe cases abortion may occur 
spontaneously. "When this occurs the prognosis is very grave. Barnes 
collected 56 such cases with a fatal termination in 1 out of every 3; 
most of the patients developed septicemia or pyemia which was followed 
by hyperpyrexia, coma and death. The earlier in pregnancy the chorea 
occurs the greater the danger for the child. The mortality of chorea 
in pregnancy is unusually high. The onset of labor during chorea adds 
to the seriousness of the prognosis. In a series of cases ^^ently reviewed, 
438 in number, which included all grades of the disease, the mortality in 
the mothers was 16.5 per cent. The mortality of the newly-bom is also 
very high; many of tliem are still-born. It is interesting to note that 
some of the children which survive may show choreic symptoms shortly 
after birth, while others are perfectly normal. 

Treatment. — The treatment of chorea in pregnancy does not differ 
from the treatment of ordinary chorea. The salicylates, arsenic, rest, 
and hydrotherapeutic measures are indicated. Ohlcral, luminal, and 
the bromids are useful in cases with intense restlessness and severe 
insomnia. 


Ob^trical Indications. — In the severe cases, exhaustion, insomnia, 
mark^ me^al symptoms or grave physical complications are indications 
termination of pregnancy. It is well to bear in. mind 
tnat these patients are predisposed to hemorrhages, both on account of 
the generally impoverished condition of tKe blood and the usual pluvious 
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administration of large doses of bromids for the chorea* Owing to 
the a^rity of the choreic movements during labor, the second and 
third stages may be unusually difficult. The patients may actually have 
to be held down by attendants, or anesthetized, to prevent them from 
seriously injuring themselves (Kolde*^). 

The successful cure of pregnancy toxicosis by serotherapy has 
prompted some obstetricians to use this method in the treatment of 
chorea in pregnancy. Albrecht ** reports a case in which a patient of hia 
had chorea during her first pregnancy; it recurred during the second, 
and treatment with the ordinary methods for 22 days gave no relief; 
she was then injected with 20 c.c. of serum from a normal pregnant 
woman, and within 24 hours the chorea that had tormented her for over 
3 months subsided permanently. He concludes his report by suggesting 
that a similar toxic action during the prepuberty stage may be the ex- 
planation of chorea in the young; the approach of puberty producing 
changes in the glands of internal secretion like the changes inaugurated 
by gestation. 

An interesting case of chorea during pregnancy, bearing on the pos- 
sible psychogenic origin of the disease, is reported by Flamma.*® A 
woman of 21 developed an attack of chorea in the third month of her first 
pregnancy. The chorea growing worse an abortion was induced after 
which it gradually subsided. Becoming pregnant a year later the chorea 
recurred in the second month. The woman and her husband begged to 
have an abortion done, as the choreic movements were incessant and 
severe. Believing that the trouble was principally of nervous origin, 
a sham abortion under chloroform anesthesia was resorted to, after which 
the chorea disappeared. The pregnancy was uninterrupted, and she was 
delivered at full term. Flamma found in the literature many cases 
where no other factor than the pregnancy could be incriminated to ac- 
count for the chorea. He remarks that pregnancy chorea and chorea in 
the pregnant are not necessarily the same thing. Sham interruption of 
the pregnancy proved effectual in another case in his clinic, in which 
the psychogenous manifestation took the form of uncontrollable. vomiting. 
The two cases with the same origin but different manifestations, cured 
by the same measure, is believed by Flamma to prove the conception of 
a psychogenous origin in such cases. He advises before inducing actual 
abortion in dubious cases of this kind to attempt a sham obstetrical 
intervention. 

Olinical Types. — ^Mild or Simple Form. — In this form, which is the 
most common, the disease develops slowly and insidiously, rarely sud- 
denly. The children become peevish, restless and irritable ; they become 
awkward and clumsy and begin to drop things; in school they cannot 
sit quietly; they write poorly, pay no attention to their teachers, bite 
their finger-nails and pull the buttons off their clothes. They sleep 
poorly, have night terrors and enuresis. They shrug their shoulders, 
twitch their lips, wrinkle their foreheads and wink their eyes. Punish- 
ment has no effect ; if anything, it aggravates the condition. 

As time goes on they become pale and weak, their appetite poor jsnd 
capricious, and digestive disturbances become frequent. HeadacW and 
vagi^ pains in the extremities now make their appearance. At this time 
the i^iical choreiform movezhents become more and more noticeable ; at 
first In one am, or one leg, or face and am, Or leg and am, until even- 
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tually the musculature of the entire body is involved: Thm 
may last from three weeks to six months, depending mi the\ie^^hi?4ty of 
tiie disease. During this time there is usually a period during the 
disease is at its height, after which there is a gradual regresiaon of the 
symptoms. The movements now become less severe and less fluent; 
later they are observed only during emotional or physical exeitement, 
and finally disappear altogether. The incobrdination and weakness dis- 
appear before the movements have entirely ceas^. In this form the 
spasms are slight and speech is almost never seriously affected* 

SiBVBEB Form.— -The disease, as a rule, develops suddenly after fright, 
trauma or shock. The movements are general, and the involvement ex- 
tensive at the very beginning of the disease. They are so violent that 
they interfere with speech and locomotion thereby incapacitating the 
patients from dressing and feeding themselves. In this form there may 
be loss of power in the extremity most involved, giving rise to so-called 
* ' paralytic chorea. ’ ' These cases are usually of longer duration than the 
milder forms. ^ . 

Malignant Chorea or Chorea Insaniens.— -This is the gravest but, 
fortunately, the rarest form. The cases belonging to this group may 
follow the simple or severe form, or they may be, the terminal stages of 
either one of these, or they may begin as malignant forms. In the latter 
cases, it is most frequent in the second half of the second decade of life. 
This form is characterized by a predominance of the mental over the 
hyperkinetic symptoms. The patients become maniacal, delirious and 
confused ; they have delusions and hallucinations ; they cannot sleep, the 
temperature rises to 104® F. (40® C.) and sometimes as high as 106® F. 
(41.1® C.), and death from exhaustion is the usual termination. The 
mental symptoms are so marked that they are frequently mistaken as 
symptoms of an ordinary toxic psychosis. The simple delusional states 
which one meets at times in the other forms of chorea are insignificant in 
comparison with those seen in this grave form, and can hardly ever be 
confused with them. 

Treatment. — General Measures. — ^Because the disease is one of long 
duration, it is important to keep the patient under the best general 
hygienic conditions possible. 

Htqienic Measures. — Localized infectious foci should be removed, 
diseased tonsils exsected, discharging ears treated, d ec ayed teeth ex- 
tracted, and general oral hygienic measures resorted to. "^he food should 
be abundant, light and nourishing. In cases complicated with rheuma- 
tism, red meats should be given sparingly. Plenty of water and fresh 
or stewed fruit are indicated. In cases with intestinal indigestion, the 
daily irrigation of the intestinal tract is advisable. Lactic acid cultures 
have been found to be of value in such' oases. Tea, coffee and sweets 
should be used moderately. 

Best , — ^Absolute rest is essentii^ and in severe cases isolation with 
a tactfid nurse indicated. Excessive mental or physical exercise is to 
be forbidden. Ambulatory cases are not to be allowed to attend thea- 
ters, or moving picture exhibitions. 

Medicinal Treatment. — The three most important drugs in the 
Vestment of chorea are arsenic, antipyrin and the salicylic adid 
Amnio has been employed with success as far back as 1870 Alex- 
ander, and recently by Pawlow, Bokay, Marie and others m ^ form 
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cr the treatment witli arseme it i« imiwrtant to bear ii i 

miiidL ^e. pixtoward. effects of tlie drug* * Arsenical neuritis, gestrii ti s 
c r nephritis ma^ result from the injudicious use of the drug and may ’ 
tiien be as serioiB as the chorea itself. The writer believes the adminis* 
t ration of arsenic in the following way will minimize its possible un- 
toward effects : For a child eight years old begin with 4—5 drops of 
Fowler’s solution, well diluted, three times a day after each meal, to 
be increased daily by one drop till 12-15 drops have been taken three 
times a day. Seguin regards 18-27 drops three times a day a normal 
dose. The parents are instructed to watch for nausea, vomiting, pain 
in the stomach, puffy eyelids and severe neuralgic pains in the extremities 
on the days when the larger doses are given. If such symptoms do 
occur, say on the sixth day, it is established that this particular patient *s 
maximum dose is ten drops three times a day. After this, the patient 
receives no arsenic for three or four days ; this gives him an opportunity 
to get rid of the untoward effects of the arsenic already ingested, after 
which the original dose of four drops, three times a day, is resumed and 
gradually increased till he obtains ten drops t.i.d. — ^the maximum dose, 
which he can apparently tolerate. 

Eulenberg and Hammond have used arsenic hypodermatically. 
Bokay®^ administered 0.2 gram (3 grains) salvarsan subcutaneously 
to a child 8 years old ; improvement began on the second day ; it was 
striking on the fifth, and after four weeks recovery was complete. An- 
other child with a less severe chorea under treatment with Fowler’s 
solution made a much slower recovery. ^ Two cases with recovery in 15 
days after the injection of 0.2 gram (3 grains) are reported by Hainip,®* 
and Benno Hahn ®® reports three cases treated with intravenous injections 
of 0.08-0.3 gram (1.3-5 grains) and recovery in from 8 to 28 days. 
Each of Hahn’s patients received three injections three to eighteen 
days apart. 

We have used sodium cacodylate intramuscularly, and neosalvarsan 
intravenously, with no better results than with Fowler’s solution by 
mouth. Arsenic may also be used by mouth in the form of arsenious 
acid (grains 1/130-1/60) ; its combination with iron in cases in which 
anemia is a marked feature, and with digitalis in cardiac cases, is 
advisable. 

Antipyrin has always been a favorite remedy for chorea with for- 
eign clinicians. It is best administered in doses of 5-8 grains (0.324- 
0.52 gram) three times a day. Comby always uses antipyrin in very 
large doses, 90-140 grains (5.85-9.10 grams) a day, and if the disease 
does not respond to these doses, he employs arsenic. 

^alieylates are indicated when chorea is complicated with mani- 
festations of rheumatism ; they are best administered with alkalis to pre- 
vent gastric irritation. Langmead uses salicylates only when the disease 
is aocpi^panied with very high temperature j he does not believe that this 
drug has any effect on the severity or duration of the chorea. Pearce 
Bailey advises the use of aspirin, whether the cases are complicated 
with rheumatism or not, but he insists on the importance of absolute rest 
and i|K)lation with the application of cold packs and occasionally lumbar 
punatnrp when the fluid is under high pressure. He advises, after the 
three or four weeks ’ stay in the hospital for the 
the tone of the nervous ^tem and therein 
to a relapee. He very rarely had oceasion to 
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For the motor restlessneBe, chloral, bromkta, iMUatamik ||«u]ra. 
mm. hyoscyaii^ hyoscin, apomorphixi, ge]seiiiiiuii> osmiaiiis tedica, 
ftll ftl iftli liuuJiMilf and even small doses of codain and iiKMrp]||]i may ba\ t* 
to be administered. 

Intraspin An and Subcutaneous Injections op Magnesium Sul- 
PHATB.— Following Meltzer and Auer’s experiments with magnesium 
sulphate used intravenously, subcutaneously and intraspinally for the 
production of regional anesthesia and for the treatment of tetanus-. 
Marinesco employed this drug intraspinally in Sydenham’s chorea witli 
good results. Similar results were reported by Baduel, Rocaz, Calcattera, 
Caronia and others. Augusto Natali reports the successful treatment 
of eight severe cases of chorea by the so-called Marinesco method. His 
technic was as follows; He performed lumbar puncture in the usual 
manner, evacuated a certain amount of cerebrospinal fluid, and in jected 
a solution of magnesium sulphate, the strength of the latter varying from 
7 to 25 per cent, and the amount injected was 1 c.c. for every 25 pounds 
of body weight. All the cases had previously been subjected to the usual 
methods of treatment without any si^s of improvement. After treat- 
ment with magnesium sulphate intraspinally, in 6 of the cases, the results 
were remarkable ; in 2, one of which was a chronic case, there was also a 
marked improvement, but it was very slow. Natali points out the ad- 
vantage of following the treatment by means of a brief course of arseni- 
cal medication ; he does not believe that the magnesium sulphate acts as a 
specific, but is merely a symptomatic remedy diminishing the excitability 
of the nerve centers. 

Excellent results have been reported by E. Pastore in 4 cases of 
chorea in which magnesium sulphate was given intraspinally in small 
repeated doses. She gave 5 to 7 injections of 0.1-0.2 gram (1.5-3 0 
grains) of magnesium sulphate in a 25 per cent, solution to a total of 0.4- 
0.5 gram (6.0-7.7 grains) ; the intervals were from one to two days at 
first and three to seven days later. There was no reaction; one child 
improved after the third injection; another child after the sixth, and 
another after the seventh. In one little girl of eleven, the third injection 
was followed by severe headaches, supeScial breathing, sluggish pupils 
and a return of the choreic movements, but upon two more injections 
given after this, pronounced improvement set in. 

Heiman,** of New York, treated five successive case#" of chorea with 
repeated subcutaneous injections of magnesium sulphate. In every case 
a 25 per cent, sterile solution was used ; the dose ranging from 0.01 gram 
(1/6 grain) per kilogram of body weight, i.e., 0.04 c.c. of the 25 per cent, 
solution at the beginning of the treatment, with a daily increase to 0.2 
gram (3 grains) per kilogram of body weight, i.e., 0,8 c.c. of the 25 per 
cent, solution at the last injection. The actual amounts of the solution 
used daily were from 3 to 30 c.c. ; they were given three times daily for 
from 10 to 15 days with the ordinary Eecord syringe in the bai^, loins 
ihid buttocks. In only one of the five cases was there a nbtieeable im- 
provement after the series of injections, and in this one case the move- 
ments subsided gradually. Not only did the remaining four cases show 
no improvement, but they all had severe inflammatory rcmctiaiis aff®^ 
the injections, and in one of them a marked albuminuria set in* ^ 

In marked contrast with Heiman ’s experience was that of 
who used a 20 per cent, solution of magnesium sulpliate aujb3K*ly 
m nine children, and two adults with severe idiorea« idifr mA 

tirt he reconuttended this method to wed is 
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Bmm Tibavvent or CBcmi;A.----Goodman,«« of New Todk:, jnviwli- 
prated iiie eticdogy of ohotea and noted pathologically the involvement of 
the central nervous system; this sugg^ested to him that the disease was 
infectious in nature and that the older methods of treatment had failed 
because the remedies had not reached the seat of the disease, so he began 
to use the patient’s own serum intraspinally. His technic is as follows t 

i l) Exclude syphilis and tuberculosis. 

2) Best in bed for several days without treatment in order to 
eliminate all preSdously used drugs from the system. 

(3) Blood, to the amount of ^)-<50 o.c., is drawn from a vein and 
centrifuged ; this amount of blood Will furnish about 15-20 c.c. of serum. 
Keep on ice till ready for use. 

(4) Lumbar puncture is performed and 15-20 c.c. of spinal fluid is 
withdrawn. 

(5) The serum is warmed to body temperature and from 10 to 18 c.c. 
are injected into the spinal canal ; this is done slowly, the average time 
consumed being from ten to fifteen minutes. 

(6) The patient remains flat on his back for an hour or two. 

Of 30 cases treated by Goodman, according to his original report, 14 
received one injection, 8 two, 5 three, and 3 received four injections. 
Of those receiving 1 injection, 12 were cured and 2 markedly improved ; 
of those receiving 2 injections, 5 were cured and 3 markedly improved ; 
of those receiving 3 injections, 2 were cured, 1 markedly improved, 1 
slightly improved and 1 unimproved. 

Porter,*^ of San Francisco, reported before the American Pediatric 
Society his experience in the treatment of chorea by means of intra- 
thecal injections of horse serum. Seven cases were injected intra- 
Ihecally in the ordinary way, and one by the method which Mehrtens of 
the Stanford University employs in the treatment of cerebrospinal syph- 
ilis. (Mehrtens injects arsphenamin from six to twelve hours after an 
initial dose of horse serum of 0.5 c.c. is given in order to find out whether 
the patient is hypersensitive to horse serum.) Five of the patients re- 
ceived a second injection on the fourth, fifth and sixth days following the 
initial dose ; these injections were followed by strikingly rapid inaprove- 
ment in most cases, but no case ceased to twitch absolutely within a 
week; in fact, only in the mild cases was the twitching absent in two 
weeks. Porter admits that, on the whole, his results do not encourage 
the hope that this is any advance on other methods of treatment, and he 
would only advise the treatment as of value in controlling very severe 
cases but not in moderately severe cases. Oscar Schloss, of New York, 
employed the same method in 12 cases but he could find no difference in 
the results from twelve control patients who did not get the serum. La 
Petra is not enthusiastic over either this (horse serum) or the Goodman 
method, 

Timme reports a case of severe infectious chorea in which nothing 
was done for the patient except absolute rest; after four days lum- 
bar puncture was done and 25 c.e. of fluid under high pressi:^ 
removed. At tha end of 24 hours the patient although atiU suffering 
from the tonsillar infection became normal as far as the chorea was 
concerned T^ere was no return of the chorea. Another child wUh 
rheumatleut* to^nllitis and chorea was subjected to the same treatment, 
dud #t hours after the withdrawal of the fluid the chorea partially 
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subsided, although tlie cliild still had rheumatism and tonsillitis. Thirty 
e.c, more fluid was M’ithdrawn and the choreic movements ceased al» 
Kolutely and pcimanently. Strauss of New York, in attempting to 
follow the same procedure as a therapeutic measure was unable to obtair. 
uniform results. The fluid was not under high pressure. Morse aiui 
Floyd found no noticeable effect at any time on the choreic symptoms 
after lumbar puncture. Indiscriminate lumbar puncture in patients 
with chorea is not advisable; we have seen several cases in which the 
chorea became more violent after the lumbar puncture, the patients 
becoming more fidgety than they bad been before. 

Various injections with vaccines (stock, autogenous, typhoid) and 
sera are being used by ditferent clinicians. The writer has obtained 
favorable results with tyiihoid vaccine intravenously, but inasmuch as his 
patients were also sulijeeted to hydrotherapy and to the use of sedatives, 
he hesitates to attribute the beneficial results solely to the use of the vac- 
cine. Good results are also claimed from the intravenous use of 
gentian-violct (eJ. W. Visher^'^). 

MK<’H.\N(>Tm-:RAi*Y — KmesUherapy. — In the milder and in the more 
chronic forms of chorea, mechanical treatment by means of suggestion 
iiiid passive movements at first, and later by means of exercise, has 
been worked out arul systematized by Guthrie. The movements employed 
are very simple; at first slow and steady, like in FriinkeFs method of 
treating tabes. Grossman reports successful results following treat- 
ment by breathing, relaxation and rceducational exercises. He also be- 
gins with the simplest possible movements, and as the patient begins to 
show signs of improvement he orders more elaborate exercises. 

llyDROTiiERAPV. — Elfcirothcrapy. — ^Mild hydrotherapy in the form 
of warm packs followed by cold spongings or warm tub baths lasting for 
one or two hours are sometimes very beneficial. Some physicians employ 
electricity, in the form of galvanism to the back, head and pressure 
points (if any can he found). We can sec no rationale in this form of 
treatment and therefore do not recommend it. 

Treatment Durlvo Convalescence. — In convalescence, gymnastic 
exercises, a change of scenery and a sojourn at the seaside or in the 
mountains will hasten to establish a cure. 

Instructions to Parents. — It is wise to impress upon parents the 
importance of clothing their children properly; not to consider lightly 
frequent attacks of sore throat ; to pay greater attention to so-called 
growing pains; to riumunber that night terrors, nervousness, clumsiness, 
restlessness, and ineont innice of urine may be the first symptoms of an 
impending attack of St, Vitus’s dance, and lastly, that rheumatism and 
chorea both lun o a groat tendency to recur. 

Prognosis. — The ordinary outcome is a complete cure, but in rare 
cases a pennanent loss of muscle power or a weakness of the mental 
faculties may remain. A\ hen these occur they are probably due to 
organic changes in the nerve centers, which have been brought about by 
the chorea. The mortality in Pineles’s experience is 2-4 per cent.; in 
the cases of the British Chorea Committee the mortality was approxi- 
mately 2 per cent. 

The prognosis is much more favorable in children than in adults. 
It IS more serious if the chorea follows immediately, or soon after any of 
the infectious diseases. In the very severe cases of chorea gravis (chorea 
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Houtissima) the prognosis is very bad ; most of the patients die within a 
week or two, A guarded prognosis must be given in cases complicated 
with severe mental symptoms, or definite organic cardiac lesions. The 
same is true of cases in which hyperpyrexia is a prominent symptom. 

The prognosis is somewhat better in a recurrence than in a first attack. 

When death occurs, it is usually due to cardiac failure or to exhaus- 
tion from insufficient nourishment and lack of sleep, or to injuries and 
infections sustained during the violent and incessant jactitations. 

Pathology and Pathogenesis. — The most constant lesions found are 
endocarditis, the mitral valve being the one most commonly involved, 
fatty myocardium with Aschoff bodies (submiliary nodules in the wall 
of the left ventricle), and ulcerative endocarditis with metastatic emboli 
in other organs. 

The changes found in tlie nervous system are as varied and as numer- 
ous as those who describe them. 

Kopczynski could find no changes in the brain. Starr considers the 
disease a functional one and regards the pathologic findings in the 
nervous system as secondary changes. Gowers and others also believe 
these changes to be secondary in nature. Sebiotz,^** from a study of 211 
cases, concludes the condition to be a neurosis which develops in those 
predisposed to it between the ages of eight and twelve, and that the 
inciting cause may be either toxic, infectious or emotional stress. 
Bunge *® points out that inasmuch as most of the psychoses occurring 
in chorea are similar to those seen in the exhaustion and infectious psy- 
choses, certain weight must be given to the theory of the infectious origin 
of the disease. Bechterew also thinks that the disease is infectious, but 
whatever the infectious agent may be, it does not produce gross lesions 
in the nervous system. 

Choreiform movements have been produced experimentally in animals 
by Rosenthal and by Angel Money by injecting fluid into the carotids, 
as a result of which, capillary emboli w^ere found in both the brain and 
cord. Stimulation of the motor cortex with chemical poisons, especially 
creatinin, also was followed by choreiform movements. 

Dickinson found as the most common pathologic lesion a hyper- 
emia of the brain and cord with hemorrhages in that part of the brain 
which is supplied by the middle cerebral artery. Steiner, Hutchinson, 
Clarke and others are of the opinion that lesions in the spinal cord are 
responsible for the choreic movements; they base their opinion on the 
anemia and proliferation of connective tissue which they found in the 
upper part of the cord. 

Changes in the axis cylinders of the peripheral nerves have been 
found by Elischer,*® and changes in the muscles in ‘ ‘ paralytic chorea ’ ’ by 
Rindfleisch. 

Horatio C. Wood believes, as a result of his experiments in animals, 
that the pathology of chorea is a change in the nutrition of the ganglionic 
structures of the entire cerebrospinal axis, and that this change in nu- 
trition may in some cases fail to develop structural changes sufficiently 
marked to be detected by the microscope, while in other cases it may go 
on to the production of pronounced structural lesions. 

Both Meynert®® and Blischer*® found hyalin degeneration in the 
nerve cells of the central ganglia. Flechsig describes similar changes 
limited to the anterior part of the lenticular muscles. Elischer, Jako- 



498 


DYSKINESIAS 


wenko and others found concentrically situated, strongly refractive graj*- 
ules, the so-called chorea corpuscles,” in the vessel walls of the lejf- 
ticular nucleus, but Wallenberg and his followers do not consider thes^ 
characteristic of chorea, because these same ” corpuscles” have also beejt 
demonstrated in diseases of tlie brain other than chorea. 

Alzheimer reports changes in the corpus striatum and subthalamic 
region in two cases of chorea associated with sepsis; and in two cases 
of ” rheumatic chorea” there were small foci of proliferated glia cells 
with rod-shaped cells, particularly near the vessels, and in the septic 
cases, heaps of cocci occluded the vessels. In the ” rheumatic” cases 
there were similar foci of cells but no microorganisms could be demon- 
strated. lie til inks therefore that septic and rheumatic chorea both de- 
pend on embolic foci, which are most frequently situated in the corpus 
striatum and subthalamic region. 

Dam aye beli(*ves chorea to be an organic brain disease due to an 
encephalitis. Coniby thinks that the disease is a neurosis of the same 
character as epilepsy, and tliat both of these are most commonly residua 
of an acute encephalitis. Chorea, he believes, is an expression of a mild, 
acute, curable infectious encephalitis, and that almost any infectious 
disease may provoke it. Gareiso reports signs of encephalitis in 49 out 
of 50 cases of Sydenham’s chorea; the organic signs, especially the 
Babinski toe phenomenon, varied from day to day, and as the chorea 
subsided, these evidences of “transient” encephalitis also disappeared. 
In the Avriter’s exiierience the presence of a true Babinski toe phenom- 
enon with the other usual evidences of pyramidal tract involvement is 
extremely rare in ordinary Sydenham’s chorea. 

The concept ion that chorea is due to an encephalitis is not new. As 
far back as 18C4 Jlughliiigs Jackson spoke of chorea associated with 
fatal cases of acute rheumatic fever as “meningo-encephalitis,” and 
local ized the lesion ‘ * around the corpus striatum. ’ ’ Jackson ’s conception 
was confinned two years later by the necropsy studies of Bastian, who 
placed the “princii)al lesions in the basal ganglia — chiefly the corpus 
striatum.” The work of Jackson and Bastian was later confirmed by 
Poynton and Paine. 


Various theories have been evolved to explain the mechanism of the 
choreiform movements themselves. Thus, Gowers, Bonnhoeffer and 
Poerster think that the cerebellum, or the tract of the superior peduncle 
is the starting point of the disease. Oppenlieim apparently leaves the 
question open when he states “There can be no doubt that chorea is a 
brain disease, but avc cannot say with certainty wdiether the lesions are 
localized in the central ganglia, the cerebral cortex, the cerebellum or 
in all of those.” Conos,^'“ drawing his conclusions from the case of a 
77 year old w'ornan wdth epilepsy and chorea, attributes the choreiform 
movements to lesions which he found in the lenticular nuclei. A critical 
analysis of this case, however, casts a great deal of doubt whether this 
observer s patient had wliat we would today designate as Sydenham’s 
chorea. The same may be said of Libert ’s“^ case which showed at 
necropsy tw’o small tumors in the dura overlying the frontal region. 
Perhaps the most ingenious theory is that of J. E. Hunt,®* who believes 
that lesions involving the small ganglion cells of the caudate nuclous and 
putamen (nwstriatum) give rise to chorea,^ because the function of this 
system of cells is inhibitory and coordinating, and loss of function in 
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these cells by disease gives rise to the wild and irregular movements. 

Am a result of careful clinical and pathologic research in diseases of 
the extrapyramidal system, Jakob is led to believe that the motor dis- 
turbances of toxic, infectious (Sydenham’s) chorea and of symptomatic 
chorea are due to focal changes in the striatum. He attributes the toxic 
infectious chorea which develops with especial frequency after articular 
rheumatism, partly to embolic, and partly to infiltrative and degenerative 
focal processes similar in character to those observed in the cases of 
chorea, which complicate epidemic encephalitis. Chorea gravidarum, he 
also believes to be due to embolic lesions in the blood-vessels of the 
striatum. 

Summary of Etiology, Pathology and Pathogenesis,— The evidence 
presented in the previous pages, as to the etiology and pathology of 
chorea, shows that up to the present time there is no uniformity of 
opinion as to the pathogenesis of the disease. 

The apparently contradictory etiologic and pathologic findings are 
probably due to the fact that the different writers, in describing chorea, 
confuse Sydenham*s or infectious chorea with the degenerative choreas, 
and with the symptomatic choreas, as well as with the chorea-like move- 
ments observed in many cases of psychogenic tic. 

Considering Sydenham’s chorea in the sense that it is described in 
this chapter, the writer is justified in making the following statements: 

(1) That there is more than abundant clinical evidence that rheu- 
matism, chorea, and some forms of endocarditis are closely related to one 
another. 

(2) That the gradual or sudden onset | of the disease, its slow progres- 
sive course with occasional fever, its tendency to recurrences and to 
cardiac and arthritic complications, as well as the similarity of- the 
psychic symptoms, when such exist, to those of the infectious or toxic 
psychoses, point to a probable toxic or infectious origin. 

(3) That whatever this agent may be, whether infectious or toxic or 
both, it has hitherto not been demonstrated, but bacteriologic investiga- 
tions seem to indicate that it is most probably a bacterium whose cul- 
tural characteristics are still to be determined. 

(4) That the toxin or toxins elaborated by this bacterium has a pre- 
dilection, in those predisposed, for nerve, joint and cardiac tissue, just 
like the toxic agent in what is known as Wilson’s disease (see p. 533), 
has a predilection for the lenticular nucleus and the hepatic cells. 

(5) That, while there is no doubt that chorea is a brain disease (en- 
cephalitis), the exact localization for the motor phenomena has not as 
yet been definitely determined, but that it is most probably due to in- 
volvement of the basal ganglia, especially the striatum and its connec- 
tion with the extrapyramidal pathways. 

Historical Summary, — The names of St. Vituses dance, the dance 
of St. John, chorea minor, chorea major, and chorea germanorum have 
been used with varied meanings in regard to their significance. It ap- 
pears that the Phrygian bacchantes, in their wild worship, were affected 
with violent automatic movements, accompanied by more or less disturb- 
ance of consciousness, and it is certain that the sect of the Suffi, in Persia, 
shortty after the origin of Mohammedanism, were accustomed in their 
sacred ceremonies to pass into a condition of wild excitement with danc- 
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inj?, muscular spasms and general convulsions. About the year 1000, 
sect of the Sulfi found numerous followers and imitators throughout As 
Minor, in Persia, Egypt and Greece. In Christian countries the s 
called dance of St. John was already, at the time of the Crusades, {. 
observed custom. It was not until the outbreak, in 1418, of a fro^ 
epidt;mi(i of religious excitement in Strasburg that the term dance < 
St Veit” began to be freely applied to these religious disorders, becaib, 
during this outbreak the chief magistrate of Strasburg ordered thos. 
afflicted with dancing mania to repair to the chapel of St. Vitus in 
Zabern, a villag(‘ in Alsace, near Strasburg. The name St. Vitus appeals 
to have had its origin from St. Veit, a boy who, born in Sicily, sufferer 
martyrdom in the year 3011 during the persecution of Diocletian, and 
whose body was carried from place to place, until finally it was buried 
in the cloister of Korvey. 

Paracelsus called these epidemics ‘‘chorea sancti viti” and “chorea 
lasciva.” The name, St. Vitus dance, is the only point of affinity between 
the old religious dancing manias and the “idiopathic” chorea of the 
pre.sent day. “Idiopathic” chorea Avas placed on a firm, scientific foot- 
ing by the classical description of Sydenham. Many German writers 
speak of the affection in childhood as chorea minor^ while the term 
chorea major or chorea germanornm is used to express affections re- 
sembling those of the hysterical epidemics of the Middle Ages. Some- 
times the term “chorea major” or “chorea germanorum” is used to 
designate what we ordinarily understand to-day by “hysteria major.” 
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Synonyms. — ^Hereditary chorea, Chronic progressive chorea, Choreic 
dementia, Huntington’s disease, Degenerative chorea. 

Definition. — A chronic ])rogressive hereditary disease, appearing 
rarely before the end of the third decade of life, and characterizeci 
by irregular choreic movements, speech defects and gradual dementia. 

Etiology. — Sex. — The prevailing opinion seems to be that both sexes 
are about equally affected, although Huntington thinks that the disease 
is more prevalent in males. Wollenherg’s statistics bear out Hunting- 
ton’s claims. 

Age. — Cases of Huntington’s chorea have been reported in childhood. 
Stevens reported a case which began in infancy, but it is questionable 
whether it was a case of true Huntington’s chorea. Jolly saw a case 
in which chorea and epilepsy developed at the age of 9 years. Osier 
saw a case at the Johns Hopkins Hospital in an 18 year old individual. 
Hoffman, Peretti and others have reported cases which began in the sec- 
ond decennial period of life. Mackey had 2 or 3 cases below 30. These 
and similar cases are exceptions ; the disease is preeminently one of adult 
life beginning most frequently in the middle period of life, or early 
part of the second half, between 30 and 40. It rarely commences in 
old age. It seems that the age of onset bears some relation to the 
course of the disease ; there are certain strains of families in which the 
age of onset is earlier than in others. According to Heilbronner, when 
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the disease descends through several generations, it has a tendency t<) 
develop later and later in life. ^ . j « 

Hereditary Influences. — The disease is transmitted from one gen- 
eration to another; one generation may be passed over, or its member^ 
may suffer from insanity, epilepsy or hysteria instead of chorea* Proiji 
the statistics at hanrl, it would appear that if children of choreic aTi- 
cestors get through life without any manifestations of the disease, th(‘ 
thread is brolvcn and the grandchildren and great-grandchildren may lx* 
assured that they will be free from the disease. 

Muncie, a field worker for the Eugenics Record Office, was set to 
collect statistics on the disease (originally started by Jelliffe). She was 
able to construct 4 great pedigree charts containing 441 female and 521 
male choreics— 962 cases in all, and in addition 10 cases of Sydenham’s 
chorea. The entire number of individuals studied was 4,370. The 
relatives, even those who did not have chronic chorea, had other nervous 
diseases. Thus, epilepsy occurred 39 times; infantile convulsions, 19 
times; meningitis and encephalitis, 51 times; hydrocephalus, 41 times; 
feeble-mindedncss, 72 times; Sydenham’s chorea, 11 times; and tics, 0 
times, mostly in one small family. These 962 cases originated from 6 or 7 
ancestors wdio settled in eastern Long Island, south-central and south- 
western Connecticut, and eastern Massachusetts; from these localities 
the disease spread along the lines of immigration as far as the 
Pacific coast — one case having been found as far west as Los Angeles. 
The disease has been handed down in these families without a break 
through four generations. Among these families people of high mental 
accomplishment were by no means rare ; they included legislators, pro- 
fessors, ministers, authors, one judge and one eminent surgeon. Some, 
however, broke down later in life, many of them showing lack of re- 
sponsibility, immorality and a tendency to alcoholism. 

Lewis ^ reports a case of Huntington’s chorea in a man of 50, living 
in Allegany County, in the State of New York, the members of whose 
family have always recognized that they were liable to diseases of the 
nervous .system. An older brother of the patient had a similar condi- 
tion w'hich was never diagnosed ; he died insane. One younger brother 
has a similar condition, but not so marked; one sister is neurotic, but 
has neither motor nor mental symptoms. The mother died at 60 of 
pneumonia, after having suffered from similar symptoms, and it is be- 
lieved, although not ])ositivcly known, that the patient maternal grand- 
father had the same trouble. One collateral female cousin has the 
disease in a very severe form ; other cousins could not be traced. 

De Castro reports two typical cases of the disease in two individuals 
with no history of heredity in either family, and they both have per- 
fectly normal children. The writer has now under observation 2 cases, 
in neither of which any hereditary relationship, as far as chorea is con- 
cerned, can be ascertained although both give a bad family history of 
neuropathy. 

The disease bears no etiological relationship to Sydenhaih’s chorea. 

Symptomatology. — Mode op Onset. — Huntington’s chorea has, as a 
rule, a gradual onset. Premonitory symptoms in the nature of mild 
muscular twitchings, clumsiness in movements requiring coordination, 
and abnormal mental states may occur for years before the typical, ir- 
regular, coarse, jerky movements make,, their appearance. Emotional 
disturbances, traumata and pregnancy seem to be common oxciting 
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• atuies. Horstman * reports a case in a man who developed the disease 
suddenly after he fell off a horse and sustained an injury to his head, 
but two years before the injuiy, without having shown any choreiform 
movements, his mental condition was very poor. He committed sui- 
cide, and on postmortem, typical lesions of Huntington's chorea were 
tound. 

Objective Symptoms. — The most striking part of the clinical pic- 
ture, and the one without which the disease cannot be recognized, are 
the peculiar, sudden, tonic movements of the head, trunk and extrem- 
ities. The movements are those of extension, flexion and grasping; 
there is a worm-like spreading of the fingers, somewhat similar to 
athetoid movements, but much more rapid in rhythm. The patients 
“pucker up" their lips, wrinkle their foreheads, dilate the nostrils, 
open and close their eyes, and roll their tongues. This continuous “play" 
of involuntary movements gives rise to most grotesque gestures, grimac- 
ing and peculiar speech. As a rule, the movements begin in one of the 
lower extremities and extend to the upper extremities and face, but 
they may remain confined to one extremity or to the face for a consid- 
erable period. Mental excitement and physical strain intensify the 
movements; during rest they become less marked, and usually, though 
not always, cease during sleep. 

The patient can for a short period inhibit the movements by voluntary 
effort ; he thus is able to eat, write, grasp an object, thread a needle and 
perform other movements requiring considerable coordination. The 
author had under his care a patient who, although subject to most 
violent movements, had no difficulty in shaving himself with an ordinary 
razor. This voluntary inhibition of lihe choreic limbs is often at the 
expense of increased activity in the muscles of the other limbs, and the 
volitional movements are executed, not regularly and continuously, but 
only at certain times, the choreic movements reappearing in the intervals. 

In uncomplicated cases, muscle power is, as a rule, undisturbed, but 
the myotatie irritability is increased. In some but not in all cases, the 
continuous movements may be followed by considerable fatigue. 

As the disease progresses the limbs become somewhat rigid, and the 
patients develop a peculiar gait during which the upper part of the 
body seems to advance ahead of the pelvis and legs with the trunk 
assuming a rocking movement, and the arms swinging from side to side. 
The legs seem to skip steps, and locomotion in general is carried out 
quickly and irregularly. The gait, often resembles that of a drunken 
man — cerebellar gait." At about this time, a slight tremulousness of 
the hands is superadded to the choreiform movements; Romberg's sign 
may often be elicited. The face becomes expressionless and slight ptosis 
of the lids may be noticed. The writing, earlier in the disease, is trem- 
ulous and irregular but later it cannot be carried out at all. 

The deep and tendon reflexes are usually normal at the beginning; 
as the disease advances they become somewhat exaggerated, and with the 
onset of the rigidity they become unusually lively, and cannot be elicited 
at all as the rigidity becomes very marked. The superficial reflexes are 
unaffected and there are no pathologic reflexes. The pupils react to 
light and in accommodation. The fundi are normal. The blood and 
cerebrospinal fluid show no pathologic changes. There are no objective 
sensoxy disturbances. The sphincters remain intact* 
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Mental Symptoms.— There is a progressive weakening of the pro( 
esses of perception, association, memory, attention and judgment.^ Tli 
patients are excitable, aggressive, and dull emotionally. Absent-minded 
ness is a characteristic and early symptom which is often wrongly inter 
preted ns dementia. Delusions of persecution and phobias are more com 
mon than delusions of grandeur. The patients are rarely euphoric; the} 
are more commonly dcj)ressed and show a marked tendency to eommii 
suicide. Some of them arc very loquacious and may have transitory at 
tacks of mania; they are all very restless and suffer frequently from in- 
somnia. As the disease advances they become disoriented as to time, place 
and person ; all mental faculties are in abeyance, and the restlessness is re- 
plac«‘d by apathy. The mental symptoms may precede or appear simul- 
taneously with the hyperkinetic phenomena, but, as a rule, they are 
most marked during the terminal stages of the disease. There are some 
I are cases in which the mental state remains unimpaired. 

Diagnosis. — The characteristic features of the disease are : (1) direct 
heredity; (2) hyperkinesia characterized by sudden, purposeless, jerky 
movements of the head, face, trunk and extremities; (3) onset in middle 
or later life; (4) gradual progression of the symptoms with no remis- 
sions, and (5) progressive mental deterioration. These five diagnostic 
features are usually found together, but in a good many cases some of 
them may be absent. Several members of an affected family, or two 
or more g(‘nera1ions may show an atypical symptom-complex which will 
be specific for that family. The hyperkinesia rarely skips a generation, 
and is ther(‘fore consid(‘red a pathognomonic feature. In some families 
a psychic disorder of a hyperkinetic type, i.e., mania, may be a pre- 
dominating feature. 

There are thus A^arious biotypes of the disease: there is a biotype 
without tremors hut Avith mental Aveakness; another with tremors and 
no mental weakness; another in which the onset of the motor symptoms 
is early in life; another in Avhich there is a considerable interval of 
time between the development of the mental symptoms and the chorei- 
form movements. Different strains of families have different symptom- 
complexes, so that the age of onset, the degree of motor restlessness and 
the extent of mtuital degeneration will show family differences, and will 
enable one to ri'cognize A^arious biotypes of the disease. 

Differential Diagnosis. — In general, it may be said that if the 
hereditary nature of the disease cannot be definitely established, the 
8.vm])toms alone are not sufficient to distinguish the disease from simple 
chorea, unless one has an opportunity to observe the chronic progressive 
course later in the disease. The evidence of heredity is also diagnostic 
in the differentiation of this form of chorea from senile chorea due 
to arteriosclerotic and degenerative processes of the cortex, although the 
latter rarely begin before the age of 55. 

Oppenheim and Remak report a form of familial chorea’* in two 
boys, sons of a woman suffering from a chronic form of hemichorea. 
Both boys became affected at the age of 8 with a typical chronic, progres- 
sive chorea which involved at first the loAver extremities and gradually 
spread to the entire body, with a predominance of symptoms in the legs. 

Some authors regard TTnverricht’s myoclonia similar to hereditary 
chorea, but this, in the opinion of Oppenheim, is not justifiable. 

The differentiation between Huntingtoi^i’s chorea and paresis, when 
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he latter is assisted with choreic movements, i.e., choreatic paresis,” 
may be very difficult. On the mere positive biological findings as to 
paresis, the diagnosis of Huntington’s chorea cannot be excluded be- 
cause the two conditions may coexist (Lowrey and Smith ®). 

Association with Other Diseases. — Huntington’s chorea may be as- 
^ociated with epilepsy which may begin simultaneously with the chorea, 
or it may precede it by months or years. In one of Remak’s cases 
epilepsy was present from the twenty-third to the thirty-first year and 
the chorea developed at 40. Diefendorf saw a case in which epilepsy 
developed at 17 and chorea at 53. In one of our cases at the Montefiore 
Hospital the chorea began simultaneously with the epileptic convulsions. 
Benedek and Goldenberg * report a family in which Huntington’s chorea 
was associated with migraine. 

Treatment. — Prophylaxis. — It has been suggested by Muncie and 
others that, owing to the hereditary influences, the State concern itself 
with the investigation of the progeny of every case of Huntington’s 
chorea, and order sterilization of all those who already show symptoms, 
and to secure legislation that such of their offspring as show premonitory 
evidences of the disease shall not be allowed to reproduce. 

Treatment op Symptoms. — The treatment is purely symptomatic. 
The bromids, hyoscin, luminal, allonal, paraldehyde and other sedatives 
in conjunction with hydrotherapy are employed for the alleviation of 
the choreiform movements, but the results do not seem to be very en- 
couraging. The writer obtained no results from the use of arsenical 
preparations. It is important to take precautions to prevent these 
patients from committing suicide. With the onset of the muscular rigid- 
ity, the general helplessness of these patients presents very difficult prob- 
lems in feeding and nursing. 

Course, Duration and Prognosis. — ^The course of the disease is a 
very slow but progressive one ; cases have been recorded whose duration 
was from one to two years (Gowers), but so short a duration is very rare. 
The disease is incurable and lasts several decades; it has very little 
tendency to shorten life. There are cases reported with recoveries, 
but it is doubtful whether they were cases of genuine Huntington’s 
chorea. In so-called “choreatic paresis” if antiluetic treatment can be 
resorted to early and intensively, the prognosis should be comparatively 
favorable. Towards the end of the disease the patients become bed- 
ridden and succumb to some intercurrent disease or cachexia from lack 
of nourishment, bed sores and coma. Very many patients become de- 
spondent and commit suicide. 

Pathology and Pathogenesis. — Lannois and Paviot® describe a pro- 
liferation of the neuroglia and infiltration of the cortex with glia cells 
as the chief pathologic findings. Kattwinkel found atrophy of the 
supratangential fibrous layer and of the radiating fibers in the central 
convolutions with round cell accumulation around the Betz cells. Similar 
changes were also found by Rossi, Buck, and Spiller. Besta attaches great 
significance to the vascular changes. Stier ® and Muller ^ think the dis- 
ease due to congenital malformations of the motor cortex, on the basis 
of which the subsequent changes develop. The former also found dif< 
fuse degeneration of the spinal cord. Oppenheim, Hoppe, Greppin, 
Kaliseher, Eronthal, and Facklam found disseminated miliary encephal- 
itic foci in the motor cortex. Binswanger as well as McCarthy speak of 
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changes not unlike those of general paresis. Raecke® f jflie g^e«^ 
est evidence of disease in the cortex of the central convolutions but theisi 
were no vascular changes. Collins ® found in one of his cases chront * 
parenchymatous degeneration of the motor cortex with slight degenera- 
tion of the pyramidal tracts of the spinal cord. Damaye^® found in tw.> 
cases meningo-encephalitis with an intense neuronophagia in all stage.s. 
K4raval-Raviot found in one case a meningo-encephalitis with round 
cell infiltration surrounding the smallest vessels. 

These contradictory pathologic findings were not reconcilable with 
the clinical picture of a disease which seemed to run as uniform a course 
as Iluntington^s chorea does. The pathology of the disease, therefore, 
was not at all clear until about 1908 when with the more recent and 
better histologic methods available, Jelgersma succeeded in establishing a 
sound and scientific pathologic basis for the condition. Jelgersma’s in- 
vestigations w(*re in the main soon confirmed by such competent observers 
as Alzheimer,’^ Pierre Marie and Lhermitte,^^ Margulis,^® Kleist, 
Pfeiffer,'* Kies.selbach,''^ Hunt,'® the Vogts, Stem, F. H. Levy,'^ Biel- 
schowsky,aiid Jakob.'® 

A critical survey of the researches of these investigators would seem 
to justify the following conclusions: The pathologic basis of chronic pro- 
gressive chorea is a very diffuse parenchymatous process involving the 
gray matter of the brain, particularly the corpus striatum (caudate 
nucleus), giving rise at first to a degeneration and later to a disappear- 
ance of the small ganglion cells with a relative freedom from involve- 
ment of the large ganglion cells. In the cases with mental symptoms 
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Illusteation 2.— Huntington 's Chorea, Frontal Section. Myelin Fiber 
8twn. Atrophy of the Caudate and Putamen: Normal Pallidum. (Courtesy ot 
Prof* A. Jakob.) 
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the cerebral cortex is also found to participate in the degenerative proc- 
ess; in most of these cases the pathologic process is most intense in the 
frontal lobe and precentral gyrus with the formation of a peculiar 
])seudonuclear gliosis above the Betz cell zone. ^Occasionally the parietal, 
temporal and occipital lobes may also be affected. In the areas involved 
there is a marked degeneration of the internal nuclear layer and of 
the lowest cortical layers (see illustrations 2, 3, 4 and 5, pp. 506-508). 



Illustration 3. — Striatum. Nisal Stain. Mierophotograph showing Degenera- 
tion and Disappearance of the Small Ganglion Cells and a Eelative Increase of the 
Large Ganglion Cells. (Courtesy of Prof. A. Jakob.) 

It is important to bear in mind that clinically as well as pathologi- 
cally there is no difference between the hereditary and the non-hereditary 
cases of chronic progressive chorea. 

As far as the pathologic process itself is concerned, there is histo- 
logically nothing specific about it. It is a purely degenerative process 
involving the parenchyma similar to that observed in chronic alcoholism 
and in the senile involutional processes such as senile dementia. The 
only feature of the pathologic process of chronic progressive chorea that 
may be ^aid to be specific for the disease is the characteristic localization 
of the lesions. 

Historical Summary. — The disease was first described in 1872 by 
George Huntington of Pomeroy, Ohio, at the time a practitioner on 
Long Island. It seems that the disease, as described by Huntington, 
has long been familiar to physicians practicing in districts adjacent 
to Long Island. Dunglison^® quotes a letter written to him by Dr. 
Walters of Franklin, New York, giving a description of the malady 
almost identical with that of Huntington; it was then known to the 
laity as ^^magrums.” Lyons, in 1863, published an article on chronic 



Illustkatfon 4.— CiiKONic PUOGRIESSIV® CHOREA, Ten Years’ Duration. Front?) I 
fieotion. Mvelin Fiber Stain. Advanced Atrophy of the Caudate and Putamen with 
a Mild DvsnieliniKation of the Globus Pallidus. (Courtesy of Dr. A. Jakob.) 
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hereditary chorea in the American Medical Times, in which he de- 
scribed the disease as we see it to-day. Gorman, in his inaugural dis- 
sertation delivered before the faculty of the Jefferson Medical College, 
stated that the disease as described by Lyons was prevalent in certain 
}}arts of Pennsylvania. 

Speaking of his personal experiences with this form of chorea (Hunt- 
ington’s chorea), Huntington, 2 ® in an address delivered before the New 
York Neurological Society in 1910, said: “Over 50 years ago, in riding 
with my father on his professional rounds, I saw my first case of ‘that 
disorder,’ which was the way in which the natives always referred to 
the dreaded disease. I recall it as vividly as though it had occurred 
but yesterday. It made a most enduring impression on my boyish 
mind, an impression every detail of which I recall to-day, an impression 
which was the very first impulse to my choosing chorea as my virgin 
contribution to medical lore. Driving with my father through a wooded 
road leading from East Hampton, L. T., to Amagansett, L, I., we sud- 
denly came upon two women, mother and daughter, both tall, thin, almost 
cadaverous, both bowing, twisting and grimacing. T stared in wonder- 
ment, almost in fear. What could it mean ? ^My father paused to speak 
to them and we passed on. Then my Oamaliel-like instruction began ; my 
medical education had its inception. Prom this point on my interest 
in the disease has never wholly ceased.” 

Since Huntington’s description of the malady, many instances have 
been recorded practically all over Europe and in various ])arts of this 
country. No cases seem to have been reported from Turkey, South 
America and the West Indies. While negroes seem to be comparatively 
free from Sydenham’s chorea, Huntington’s chorea has been met with 
in this race, associated with other nervous diseases, especially with 
epilepsy. 
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Other Forms of Chorea 

Chronic intermittent chorea, p. 510 — Chronic perennial choreai p. 
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HemiballismuH, p. 510 — Prehemiplegic chorea, p. 510— Chorea in 
encephalitis lethargica, p. 510— Hysterical chorea (Chorea major, 
Chorea magna), p. 511— Chorea natatoria— Chorea malleatoria, 
p. 511 — Localized, isolated or partial chorea, p. 511 — Tarantism, 
tigretier, p. 511— Dubini’s chorea, p. 511 — Electric chorea, p. 

512— Bergeron’s chorea, p. 512— References, p. 612. 

Olironic Intermittent Chorea (Oppenheim). — ^In this variety relapses 
follow so quickly, and as the disease progresses, the intervals of free- 
dom from symptoms are so short that the patients may be said to have 
chronic chorea. 

Chronic Perennial Chorea (Oppenheim). — This form of chorea may 
last for years and even for a whole lifetime ; it is very rarely seen in 
children. Oppenheim also recognizes a chorea adultorum permanens, 
which is distinct from hereditary or Huntington chorea. 

Senile Chorea. — This is a form of chorea appearing in old age and 
is usually due to vascular lesions in the striatum. It is a permanent con- 
dition and is very often, though not always, associated with mental symp- 
toms. The latter are most likely due to the accompanying cerebral 
arteriosclero.sis. 

Posthemiplegic Chorea.— This rare form of chorea is met with in 
incomplete hemiplegias. The choreiform movements may be associated 
with a typical intention tremor, athetoid and associated movements in 
the uninvolved limbs ; voluntary movement of the incompletely paralyzed 
limbs intensifies the choreiform movements. Posthemiplegic chorea is 
usually a hemichorea due to lesions in the posterior part of the thalamus, 
red nucleus, striatum and superior cerebellar peduncle. Extensive cap- 
sular lesions followed by secondary softening of the above enumerated 
structures may also give rise to this form of chorea. When the lemniscus 
participates in the pathologic process, the choreiform movements are 
accompanied by severe pain— “central pain,” a characteristic symptom 
in the thalamic syndrome. Mitchell designated these cases as “painful 
choreas. ’ Owing to the frequent involvement of the thalamus, these 
patients also present evidences of emotional instability,— “thalamic 
hyperaffectivity. ’ ’ 

Hemib^lismus. — ^Kussmaul has described under the name of “hemi- 
ballismus a rare form of hemichorea characterized by violent, throw- 
ing, turning or twisting movements involving an entire half of the body. 
In the cases reported, the hemiballismus appeared several days after 
the onset of the hemiparesis. According to Jakob this disorder of 
motility IS due to acute vascular lesions (hemorrhagic) in the corpus 
Luysxi; he, therefore, designates hemiballismus as “fha syndrome of the 
corpus LuysixV 

, Frehe^plegic Chorea. — This is a rare form of hemichorea observed 
in ca^s of slow bleeding into the thalamus. The choreiform movements 
precede the hemiplegia, and are best interpreted as an irritative phe- 
nomenon. 

• ^ Ii6thargic Encephalitis. — ^The choreic movements observed 

in this disease may occur very early in its course, or weeks and even 
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Tnonths after the acute symptoms of encephalitis have subsided. They 
may be generalized, unilateral, or segmental i^ distribution; they may 
vary in amplitude, and are occasionally rhythmical. A certain degree 
of hypertonicity is sometimes associated with the movements, giving rise 
to so-called ‘‘choreo-athetosis.^' According to Duncan they occur as a 
sequela to encephalitis in about one-sixth of the cases. They may be as- 
sociated with parkinsonism and all its symptoms, or with typical myo- 
clonic movements. When they occur during the acute stages of the dis- 
ease the prognosis is very grave. 

Hysterical Chorea (Chorea Iflbjor; Chorea Magna) .—Hysterical 
individuals are frequently subject to general spasmodic movements, 
which at times simulate those of chorea. These movements are sudden, 
shocklike, rhythmical contractions, mostly noticeable in the hands and 
fingers, and not as severe as those in true cliorea. Sometimes the 
involvement is more extensive and the movements are more violent. The 
movements are psychogenic in origin. 

Chorea Natatoria — Chorea Malleatoria. — Chorea natatoria, in 
which the patients make movements with their hands as in swimming, 
and chorea malleatoria in which the movements are similar to those of 
beating a hammer on an anvil, are manifestations of hysteria, and have 
nothing to do with chorea. 

Localized Chorea^Isolated or Partial Chorea. — There are rare 
cases of localized, isolated or partial chorea, in which the choreiform 
movements are limited to the lips, tongue, pharyngeal or laryngeal 
muscles. The movements have only a superficial resemblance to genuine 
chorea. They are probably psychogenic in origin. They are discussed 
in this chapter only because they are constantly reported in the liter- 
ature as choreas, when, as a matter of fact, they are really forms of tic 
or habit spasm. 

Tarantism — Tigretier. — Tarantism and tigretier are usually de- 
scribed as forms of chorea although they are both manifestations of 
hysteria. Tarantism is not known to-day. It is supposed to be due to 
the bite of the tarantula, and when the “ disease develops, periods of 
depression and stupidity make their appearance, after which, when the 
sound of a musical instrument is heard, the patients leap into the air and 
indulge in the wildest form of dancing and shouting which is continued 
until they drop from exhaustion. 

Tigretier is a disease of modern times closely resembling tarantism ; in 
fact, both of these conditions are in many respects like those forms 
of religious excitement which are accompanied by suspension of inhibi* 
tory control and disordered muscular movement. The “convulsion- 
naires’’ in France and the ** jumpers’* in Maine are good examples of 
individuals suffering from this type of motor disorder. 

Dubinins Chorea. — Dubini described a form of chorea observed in 
northern Italy, which may appear at any age. It begins with pains 
in the head, neck or back ; this is followed by electric-like, rapid, short 
muscle spasms, involving first one arm and one side of the face, later 
the homolateral leg, and lastly the other side. These shocks may be 
accompanied by unilateral epileptiform seizures. As the disease ad- 
vances paralysis comes on in the affected extremities which soon be- 
comes general. The muscles become atrophied and their electrical irri- 
tability is diminished. This form of chorea is very painful; there is 
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a marked hyperesthesia of the skin, the slightest touch of it producing 
the most violent contractions. The mind remains clear. High tem- 
peratures are common. After days, weeks or months, death ensues in 
coma or from cardiac failure. Very few cases recover. The disease 
i8 probably infectious in origin. On autopsy, meningo-encephalitis has 

^^^Blec^c Chorea.— Henoch describes a form of chorea in which the 
muscular contractions differ from those in infectious chorea, in that 
they follow one another with lightning-like rapidity. The muscles of 
the shoulder and neck are most commonly involved. There is no change 
in the nutrition of the muscles and there aro no sensory disturbances. 
Th(* prognosis is good except that the contractions are so frequent 
and intense that the patients are incapacitated from work. Recovery 
takes place in a few days or weeks after the use of arsenic and hydro- 
therapy. . 

Bergeron’s Chorea. — Bergeron described a similar disease except 
that it affected delicate and anemic children. 


luai' It aucutru UUiAViaLV? ouu. wix,^****,/ ,/^* *«.**.,**. 

There is very little known of the etiology and pathology of these 
called choreas (l)ubini’s, electric, Bergeron’s). The writer never 
a case belonging to this group but with the onset of the first epidemic 


so- 

saw 


of (‘iicephalitis lethargica, and before American neurologists became ac- 
(juainted with tlie clinical picture of the latter disease, there occurred 
several ca.ses which were at first thought to be forms of Dubini’s or of 
(‘lectric chorea. These cases afterwards turned out to be myoclonic 
forms of epidemic, or letliargic encephalitis. 
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symptoms, p. 510 — Diagnosis, p. 520 — Complications, p. 521 — 
V linicul forms, p. ,'>22 — Treatment, p. 524 — Course and prognosis, 
p. 52()— Pathology and pathogenesis, p. 527 —Historical sum- 
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Synonyms. — I’aralysis agitans, Parkinson’s disease, Shaking palsy. 

Definition. — Paralysis agitans is an incurable disease appearing usu- 
ally in the fifth decade of life, and characterized by the gradual onset 
of tremor, muscMilar rigidity and weakness, giving rise to a peculiar at- 
titude, gait and facial expression. 

Bti^ogy. Frequency. — The di.sease is said to be more rare in Ger- 
many than m America. Berger^ found 37 cases among 6,000 patients 
^ disease. Putzel ^ saw, during eleven years, 30 cases among 
n? n n Nervous Diseases in the Outpatient De- 

partment of Bel1e\nie Hospital. Konig* found in Siemmerling’s Oinic 



PARALYSIS AGITANS 


513 


in Kiel,' from 1901 to 1913, 23 cases among 5,000 patients with nervous 
disease. During the year 1914 there were in the wards of the Monte- 
fiore Home and Hospital, 30 cases of paralysis agitans among 161 pa- 
tii‘nts with nervous disease. (Owing to the method of selecting patients 
for admission to this hospital^ these figures are of no statistical value 
as to frequency.) 

Age. — The disease usually begins after forty years of age. In 
Gowers* 115 cases, two-fifths began between fifty and sixty, and about 
one-fifth in each of the two decades between forty and fifty and be- 
tween sixty and seventy; it appears almost twice as frequently be- 
tween sixty and seventy, on account of the lesser number of persons 
living during that decade. Occasionally it begins between thirty and 
forty, rarely under thirty or over sixty-five years of age. Gowers* 
series included 2 males beginning at seventy-three, 1 female at seventy- 
four, 1 case at twenty-nine (his youngest case). Hadden saw a case 
develop at twenty-five, Buzzard at twenty-one, Ducherme at nineteen, 
Berger at seventeen, Ballet-Hose at fifteen, Lannois at twelve, Weil and 
Rouvillois at ten. Ramsay Hunt * reported 4 cases, 1 of which began 
at thirteen, 1 at fifteen, 1 at twenty-six and 1 at thirty. J. S. Bury re- 
ports 2 cases in a brother and sister at eighteen. Clerici-Medea reports 1 
at twenty-eight and 1 at twelve. 

Sex. — The disease seems to be more frequent in males than in females. 

Race. — Judging from statistical reports the disease seems to be more 
prevalent in the Aiiglo-Saxon than in the German race. It is very rare 
among negroes, and is said to be comparatively rare in Italy. 

Hereditary Influences. — As a general rule, the influence of heredity 
in the development of the disease is not marked, although it may be a 
predisposing cause in many cases. Both Berger and Gowers found in 
15 per cent, of their cases a history of the disease in more than one 
member of the family. Of Wollenberg*s 19 patients 5 had a family 
history of mental and nervous disease. Oppenheim knew of one family 
in which two sisters developed paralysis agitans at an early age, a 
third becoming affected late in life with senile dementia with peculiar 
ehoreic movements of the tongue. In another one of his cases of paraly- 
sis agitans, a brother had the disease and a sister had bulbar palsy. He 
also saw one family in which three sisters had the disease. From his 
cases he is led to believe that the disease has a special tendency to 
a])pear in long-lived families. Clerici-Medea ^ saw in one family 2 sisters 
with the disease, and in both it developed at an early age {see under 
Age). Bury (see under Age) is also of the opinion that certain families 
are more prone to it than others. Bonnhoeffer and Siehr saw 2 cases 
in one family. Lundborg * reports 7 cases of paralysis agitans in three 
generations of the. same lineage in one Swedish peasant family ; besides 
tliese, 2 more cases existed in that family which were never diagnosed 
by a physician. 

Social Influences. — Occupation, exposure to lead, brass and mer- 
cury, and one’s station in life seem to have little or no influence on the 
tievelopment of paralysis agitans. Living in damp rooms, or prolonged 
exposure to wet and cold has been, in Putzel’s cases, a most efficient 
etiological factor. Walz thinks the disease occurs only in individuals 
who have a deteriorated nervous system. J. M. Clarke suggests that 
the condition is one of premature senescence — abiotrophy of certain 
neuronic systems, which may occur at any age. 
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In our cases at the Montefiore Hospital the patients affected with 
paralysis agitans were persons of good emotional equilibrium. Bad 
habits, dissii)ation, sexual excesses, overindulgence in food, alcohol or 
tobacco seem to have been no determining factor in our cases. 

Anxiety, AVokry, Emotional Excitement, Fright, Grief, Anger.— 
Prominent among the predisposing causes mentioned by most writers are 
anxiety, worry, emotional excitement, fright, grief and anger. Several 
eases due to fright developed among the inhabitants of Metz and Stras- 
burg during the Franco-PrusKsian war. Lorain reports the case of a 
seventeen-year-old girl frightened by the bursting of a shell in the cellar 
in which she had taken refuge during the siege of Paris; she immediately 
developed a tremor of the right arm which soon extended over the entire 
body, and at the end of five years she was still suffering from paralysis 
agitans. In the light of our experience in the late war, it would be 
interesting to know whetlier this was a case of genuine paralysis agitans 
or a “war neurosis.’* 

Trauma.— Trauma with its accompanying psychic effects is well 
recognized as a predisposing cause. Walz’s® analysis showed, in 26 
cases ; general concussion in 6 cases ; stabs and cuts in 7 ; burning and 
freezing in 1; sprains, fractures and twists in 4; and contusions in 8. 

It was Charcot who first pointed out that physical injuries in general 
were frequently a predisposing cause in the production of the disease, 
and furthermore that it often began first in the part which was injured. 
Krafft-Ebing,“ however, found in liis series of 110 cases, only 7 cases in 
which trauma could be attributed as a cause. He believes that fatigue 
due to overstrain in the muscles is the cause; he is led to this belief 
because in 50 out of 88 cases he found the disease had developed first in 
the right upper extremity, and this was the extremity utilized by the 
patients in the course of their daily tasks. This is the reason, he thinks, 
that unless trauma to the lower limb is the predisposing cause, the disease 
begins most commonly in the upper limbs. 

Trauma may also determine the spread of the disease in a case which 
is already showing signs of it. 

Infectious Diseases. — Oases have been reported after typhoid fever, 
typhus, malaria, syphilis, epidemic encephalitis and the other infectious 
diseases, but it is doubtful whether these can be considered determining 
factors in cases of genuine or idiopathic paralysis agitans. 

Symptomatology. — (’linical History. — Mode of Onset , — The usual 
onset of the disease is gradual. Prodromal symptoms, such as burning 
or rheumatic pains, weakness, numbness, girdle pains and local non- 
inflammatory sAvellings, fretpiently precede the characteristic symptoms 
of tremor and rigidity. These are sometimes erroneously considered 
manifestations of rheumatism. They are vague and wandering, their 
distribution more or less general or localized in the limb or limbs which 
later become affected with the disease. They may make their appearance 
years or months beiore the development of the other symptoms. 

Physical Findings. — Tremor , — Tremor is the first symptom of the 
disease in two-thirds of the cases; there are rare cases in which it is 
absent throughout the entire course of the disease — ^the so-called paraly- 
sis agitans svie agdaiione vel tremore. 

The trenior consists of slow, rhythmical oscillations, 4—7 per second, 
noticed chiefly in the distal ends of the upper extremities, the hands and 
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fingewi. The movements take the form of flexion and extension, abduc- 
tion and adduction of the Angers; flexion and extension, pronation and 
supination of the hands. They are usually within narrow limits, the 
thumb and index finger merely rubbing together as in ‘‘rolling pills’^ 
or “counting coins, The movements in the hand and forearm are less 
limited, and may sometimes amount to true shaking. The tremor is 
slight at the beginning and increases with the progress of the disease ; it 
lessens in frequency as it increases in amplitude, the fine tremor of the 
early stage being quicker than the coarser tremor of the later period. 

The most characteristic feature of the tremor as pointed out by 
Parkinson is that it continues during rest. It is present when the pa- 
tient is lying down or standing, whether his hands are supported or 
hanging by his side. The character of the tremor is remarkably stereo- 
typed; the same movements of flexion and extension occur in the same 
tempo and with the same amplitude of oscillation all the time. It may 
from time to time increase or diminish in its intensity, but only for a 
second or two after which it resumes its original character. 

Voluntary active movements stop the tremor for a time; it ceases 
momentarily when the patient extends his hand or alternately opens and 
closes it. Momentary cessation of the tremor may be observed when 
he grasps an object or changes the position of his limbs, or when he is 
made to fix an object with his eyes. This temporary cessation is due to 
the general inhibiting effect of active movement. 

During forced active movements or during slow but continuous move- 
ment, such as writing, the tremor persists or is increased ; active move- 
ment associated with excitement also increases it. A patient with shak- 
ing palsy may be more comfortable when walking than when sitting or 
lying down, and may be able to walk long distances without being an- 
noyed by the tremor. The tremor ceases in the limbs involved in an 
attack of hemiplegia, to return with the recovery from the hemiplegia. 
Variations occurring in the rhythm or rapidity of the tremor later in the 
disease are due to the effect of the accompanying muscular rigidity. The 
relation between tremor and rigidity is aptly expressed by Hughlings 
Jackson when he says, “Tremor is rigidity spread thin, and rigidity is 
tremor run together.’’ 

Passive movements may stop the tremor for a time or even altogether 
(Oppenheim), but it is then to some extent transferred to other muscles 
and is increased in the extremity which is not being manipulated. Con- 
centrating the patient’s attention, or a mere attempt to touch the shaking 
limb may also temporarily inhibit the tremor. The tremor always ceases 
during sleep and under narcosis. 

The shaking may be confined to one arm or hand, or it may involve 
both arms, or an arm and leg on the same side, or all four extremities. 
In the hemiplegic form the facial muscles may also participate in the 
involvement. Pronounced tremor is generally less common in the lower 
than in the upper extremities. When the legs are involved the tremor 
is most noticeable in the calf muscles, but it may be seen in the thighs 
and even in the toes. Occasionally the muscles of the trunk and back 
may participate in the tremor, but it is almost never seen in the ab- 
dominal muscles. The head is not always spared ; tremor of the lower 
jaw, of the muscles of the chin, lips and tongue is not uncommon. Gow- 
ers saw the tremor once in the orbicularis palpebrarum, and Westphal in 
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the lower facial muscles. In one of Oppenheim's cases the tremor of 
the eyelids was so inten.se that he could not make an ophthalmoscopic 
examination of the patient’s eyes. ^ ^ 

i^rely do the muscles of respiration participate in the tremor. 
Miiller, Graeffner, Cisler and others report tremor in the vocal cords, 
and Rosenberg saw it in the vocal cords and velum palati. (C/. Speech, 

p.rilT.) . . 

Muscular Rigidity . — Another characteristic symptom is muscular 
rigidity; its inten.sity bears no relation to the intensity of the tremor. 
As a rule, it sets in later than the tremor, and the patients may be con- 
scious of it long before it can be elicited by the examiner. The facial 
ex[»ression, attitude, gait, and the slowness in the execution of voluntary 
movements are all due to this rigidity. 

The rigidity is “cadaveric” and differs from that of pyramidal hemi- 
plegia or para])legia in that it is permanent and is not increased by the 
movement which elicits it. It produces a resi.stance in the limbs which 
does not vary whether the limbs are moved slowly or rapidly. Passive 
movement elicits a slightly “interrupted” rigidity of the muscles— the 
so-called “cog-wheel” phenomenon (Moyer) — not unlike the sensation 
experienced by one on “pulling a ratchet.” Another peculiarity is that, 
in spite of its si'verity, the rigidity may be overcome on repeated passive 
movement, (‘xeept in the older eases in which marked contractures have 
already result(*d. 

Aftifvdf artd Facial Expressim . — As the disease advances it pro- 
duces almost absolute fixation of the entire body causing the patient’s 
head to be inclined forward, as if fixed to the trunk. The facial muscles 
having lost their emotional play almost entirely, the face looks as though 
it were covered with a mask. The back is curved in kyphosis — rarely in 
lordosis or scoliosis. The patient holds himself “rod-like,” with arms ab- 
ducted, the elbows fiexed and the wrists extended, with the fingers either 
flexed at all joints or at one joint ; at times — especially when the inter- 
ossei are involvc'd — the fingers may be extended, or the hand may assume 
a position similar to that in which a pen is held (Charcot’s writing 
hand), or the fingers are dug into the palm of the hand (Dejerine’s fakir 
hand). The thighs are flexed and adducted, the knees bent, and the feet 
held in a position of talipes equinovarus with a claw-like deformity of 
the toes. 

Muscular Weakness . — Muscular weakness and rigidity usually come 
on together and are as characteristic of the disease as the tremor. The 
loss of muscle power varies much in degree: at first it is slight; it grad- 
ually increases, being usually greatest in the part in which the tremor 
developed first and most. This weakness must not be confused with 
the general weakness seen occasionally as a prodromal symptom. It 
never amounts to a total paralysis; it may precede the tremor or may 
begin simultaneously with it. Impairment and retardation of active 
movements in the disease are due to the muscular weakness and the 
rigidity, although they may be noticed even before the rigidity is very 
marked. Active movements are slow; the muscles do not seem to re- 
spond immediately to the will. The simplest movements are carried out 
sluggishly, as if with great deliberation; the more complicated the 
movement, the greater the sluggishness. 

Gait. In a typical case of paralysis agitans, when the patient is 
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asked to walk across the room, he begins hesitatingly, with short, shuffling 
steps, and hurries more and more until he reaches his destination — 
^‘festinating gaiV*; if at the point of destination he has no support or 
no object to grasp, he does not stop but keeps on running forward — 
** propulsion**; the patient is then said to ‘^run after his center of 
gravity.” There is sometimes a tendency to run backward — ** retro- 
pulsion.** Retropulsion may also occur on bending too far back, as in 
trying to take an object from a shelf. A similar phenomenon may be 
elicited on attempting to walk in a lateral direction, “lateropulsion.” 
These peculiarities in gait can best be brought out by giving the patient 
a push in the desired direction or pulling his coat sideways or backward. 
Some patients walk much better backward than forward. Propulsion 
and retropulsion are much more common than lateropulsion. Oppenheim 
explains these disturbances in gait as due to the fact that the patient has 
great difficulty in bringing the groups of muscles which have been at rest 
or in a condition of tonic spasm rapidly into one of contraction or relaxa- 
tion; he is unable to arrest the movement and is compelled to continue 
it in the direction once begun. 

Loss of Normal Associated Movements. — ^When a patient with pa- 
ralysis agitans is asked to swing his arms voluntarily, he has no difficulty 
in doing so no matter how much rigidity there may be in his muscles, 
but on walking he holds his arms stiffly side by side, and the natural 
swinging of the arms, as seen in a normal individual, is absent. An 
attempt at this “natural swing” of the arm can even be noticed in a 
patient with hemiplegia due to a lesion of the pyramidal tract; careful 
examination of such a patient will show that he cannot swing his arm 
voluntarily when asked to do so, but when walking, no matter how much 
spasticity or paralysis there may be in the arm, the tendency to swing 
it will be at once noticeable. The diminution or absence of normal as- 
sociated movements in paralysis agitans can also be readily demonstrated 
when the patient is asked to “make a fist”; the normal extensor “kick” 
of the wrist is lost ; the quick abduction of the thumb and the spreading 
of the fingers on opening the hand quickly, seen in a normal individual, 
are also absent in a patient with paralysis agitans. The loss or diminu- 
tion of normal associated movements of the arms in walking, and on 
closing and opening the hand is regarded by Hunt * an important sign of 
what he designates as “pallidal palsy.” This sign is helpful in dif- 
ferentiating paralysis agitans from the “functional” as well as from 
“organic” types of paralyses due to pyramidal tract involvement. 

Speech. — The voice in paralysis agitans is weak and whining ; speech 
does not begin until some time has elapsed after the thought has been 
created. There is no modulation in the voice ; after the patient has once 
begun to speak, the words roll over each other. These changes in speech 
depend upon the amount of tremor and rigidity in the muscles of the 
larynx and of articulation. 

The study of the larynx in paralysis agitans is difficult on account 
of the presence of false tremors which may be very misleading. As has 
been pointed out, a genuine parkinsonian tremor may be present in the 
vocal cords as well as in the other muscles of the body. Graeffner has 
shown that at times this tremor may be on the same side as the tremor 
of the upper extremity, or it may be on the opposite side. In 80 cases 
he found 21 in which there was a tremor of the entire larynx of the same 



518 


DYSKINESIAS 


tempo as the tremor of the body; in 27 the tempo was different; m 32 
there was no tremor of the true vocal cords. In 8 cases without tremor 
of the body, tremor of the larynx was observed in 5 cases. In all cases 
present irif? a larynj^oal tremor the latter was most evident in the open 
position of the vocal cords ; in 12 of the cases the adductors were involved. 
Cisler” found in 75 per cent, of his cases a “cadaveric rigidity*’ of the 

Eyes,— There is, as a rule, no true paralysis of the ocular muscles 
and no nystagmus; there are no ophthalmoscopic changes in the nerve 
heads or in the retina. Oppenheim noted in one case paralysis of con- 
vergence which he attributes to a tonic contraction of both abducens 
muscles. Slowing of the cxtraocular movements is common, and oculo- 
motor paralysis has been described (Saint-Leger, Debove and Neumann). 
In two of Oppenheim *s cases of unilateral paralysis agitans there were 
oculopu pillary symptoms on the affected side ; in another unilateral case 
he also noticed a positive von Graefe. Moezutowsky (cited by Oppen- 
heim) lays stress on the fact that when the eyes are opened, the frontal 
muscles may sometimes be in a condition of tonic contraction so that the 
folds on the forehead disappear gradually instead of suddenly. We re- 
peatedly observed this phenomenon, especially in advanced cases. In- 
volvement of the extrinsic as well as of the intrinsic ocular muscles with 
irregularity and inequality of the pupils was very frequently observed 
in the parkinsonian syndromes encountered during the recent epidemics 
of “lethargic” encephalitis. Loss of reaction to accommodation with 
retention of the light reflex w^as unusually common, and sluggish reaction 
to light and even complete loss of the latter with retention of accom- 
modation (Argyll-Robertson pupil) was not infrequent. The writer has 
also seen several cases with complete loss of reaction to both light and 
accommodafion. The finding of these ocular changes in cases of parkin- 
sonian syndrome in which syphilis could be excluded was a helpful aid 
in differentiating “encephalitic” or “post-encephalitic” paralysis agi- 
tans from genuine or idiopathic paralysis agitans, in which, by the weight 
of authority, no such changes occur. 

Bulbar Symptoms. — Dysarthria, dysphagia, salivation and drooling 
are frequent, especially in advanced cases. Bernhardt noted in one 
case forced laughter similar to that seen in pseudobulbar palsy. Oppen- 
heim once saw excessive salivation associated with au uncontrollable 
discharge of mucus from the nose. Owing to the diffuseness of the 
pathologic process in cases of epidemic encephalitis, bulbar symptoms 
are unusually common in the parkinsonian syndromes associated with 
that condition. The presence of bulbar symptoms early in the course 
of a case of paralysis agitans would ordinarily speak in favor an 
“encephalitic” or “post -encephalitic” parkinsonian syndrome. \ 

Reflexfit . — The superficial and deep reflexes are always present, rarely 
increased ; later in the disease when the rigidity is marked they may 
be difficult to elicit. There is no Babinski or any of its modifications 
present. False clonus due to tremor may be observed. Oppenheim has 
been able to elicit true clonus in a few exceptional cases. Tileston'* 
also observed true clonus without other signs of pyramidal tract in- 
volvement. Graeffner has found the pharyngeal reflex absent in 20 out 
of 34 cases and markedly diminished in 9 cases. Mendel’s observations 
in reference to the loss or diminution oi the Achilles reflex were not 



PARALYSIS AGITANS 


519 


borne out in 28 cases examined by Graeffner, although this reflex was 
found to be modifled in a number of the cases; these modifications, he 
believes, were more in conformity with the general findings in the senile 
and arteriosclerotic. 

Huet-Alquier and others regard exaggeration of the deep reflexes as 
the usual condition. Our cases, in the absence of complications, never 
showed any abnormality in the reflexes. 

In unilateral paralysis agitans abnormal associated movements in the 
toes of the healthy foot, when the patient moves voluntarily the affected 
foot, are not uncommon. 

Sensation, — Acute pain, except as a premonitory symptom is, as a 
rule, not found in uncomplicated cases of paralysis agitans, although 
the French school has described a painful form of the disease which they 
call “forme douloureuse^^ (L’Hirondel). Some patients complain of a 
feeling of stiffness, burning or cold throughout the disease. They 
seem to be very uncomfortable at night because, on account of their 
rigidity, they cannot turn around in bed to change their position, and 
in some cases the paresthesias may be so distressing that the pressure of 
the bedclothes cannot be tolerated. Except in the cases in which the 
thalamus participates in the pathologic process there are no objective 
sensory disturbances. 

Muscles. — The muscles show no change in size; late in the disease, 
when the patients have reached the stage of general helplessness, atrophy 
due to disuse and contractures may be seen. 

As a general rule the electrical irritability of the muscles to both 
currents remains normal. Borgherini, found a delay in the latent 
period of muscular contraction and a lessened irritability of the muscles 
and nerves to the electric current. The weight of authority is against 
these changes. 

Skin, — Hyperidrosis is common. The skin of the hands may be 
smooth, erythematous and shining; occasionally it is edematous, and is 
designated by the French as “main succulente.” 

Joints. — The joints are usually not affected, although French writers 
have suggested that there might be true parkinsonian arthropathies. 
Oppenheim thinks that these joint affections are probably combinations 
of paralysis agitans with arthritis deformans. 

Sphincters. — In typical cases there is no involvement of the sphinc- 
ters. If the subject of the disease is well advanced in years there may 
be complications, such as a hypertrophied prostate in the male, or a 
prolapsus uteri in the female, which for mechanical reasons may pro- 
duce rectal or bladder disturbances. 

Oastro-intestinal Tract. — Owing to the sedentary habits and lack of 
exercise these patients have poor appetites and suffer from constipation. 

Laboratory Findings. — Blood and Blood Pressure. — In uncomplicated 
cases there are no changes in the blood picture or in the blood pressure. 

Urine. — ^Phosphaturia is common; the sulphates have been found 
decreased in amount. The urea nitrogen is normal. 

Cerebrospinal Fluid. — The cerebrospinal fluid shows no pathologic 
changes. 

Special Findings. — Psychic Symptoms. — ^Parkinson in his original 
essay mentions no mental symptoms as constituting a part of the clinical 
picture. According to Ball (cited by Putzel), paralysis agitans and in- 
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Hanitv arc associated more frequently than is commonly believed. Konig 
found many cases of hypochondriasis, melancholia and paranoid condi- 
tions among his patients; rarely, if ever, was euphoria present; senile 
dementia and terminal deliria were quite common. 

In gencTal it may be said that in most cases the intellect remains 
unimpaired. The distressing symptoms toward the end, with their 
general helplessness, make* the patients peevish, irritable and depressed. 
In our experience, no matter how severe the disease was before the pa- 
tients became bedridden, they all seemed to be good-natured and sati.s- 
fied with their lot. When mental symj)toms are present they are char- 
acterized by emotional depression, agitation and psychic pain. Many 
patients have hallucinations generally referable to the organic sensations 
and to the sense of touch ; their delusions are somatic and self-accusatory 
or paranoid in nature ; some of them have memory defects with little or 
no mental confusion (Jackson, Free and Pike 

Diagnosis. “"The slow, progressive development in the fifth decade 
of life of a chronic painless disease characterized by tremor, muscular 
rigidity, a mask-like face, statuesque and rod-like station, with a fe.stinat- 
ing gait, is diagnostic of a typical case of paralysis agitans. There are, 
however, many atypical cases which may need prolonged observation 
before their true nature can be determined. 

DiFKERENTtAi. DIAGNOSIS . — Multiple Sclerosis. — Paralysis agitans is 
distinguished from multiple sclerosis by the fact that in the latter the 
tremor is coarser, not as rhythmic, and occurs only during the per- 
formance of a voluntary movement, i.e., an intention or “action’^ tremor, 
which is associated with nystagmus, optic nerve changes, a scanning 
speech, exaggerated tendon reflexes, absent or diminished abdominal re- 
flexes, and bladder disturbances. If the paralysis agitans begins with 
weakness and rigidity but without tremor, the typical attitude of the 
head, trunk and limbs with the diminution or loss of normal associated 
movements will be diagnostic, but when the disease is unilateral and not 
associated with tremor, a correct diagnosis may be impossible. 

General Paresis (Dementia Paralytica), paresis the tremor is not 
rhythmic, and does not persist during rest. The absence of the charac- 
teristic parkinsonian attitude and gait, and the presence of mental 
changes with positive biologic findings in the blood and cerebrospinal 
fluid will make the diagnosis clear. 

Arteriosclerosis of the Brain and Cord. — Involvement of the striatum 
in cases of cerebral arteriosclerosis may produce a clinical picture re- 
sembling paralysis agitans. The pre.sence of the usual clinical signs of 
diffuse c(*rebral vascular disease with a history of repeated attacks of 
(•erebral vascular accidents giving rise to pseudobulbar palsy, and ex- 
aggerated deep reflexes associated with a positive Babinski sign or its 
modifications, and a spinal type of sensory disturbances, when the cord 
is involved, will be diagnostic criteria. The cases of so-called ** senile 
tremor** HTQ most likely also due to vascular lesions in the striatum; it 
may be impossible to distinguish clinically these from cases of genuine 
paralysis agitans. 

Cerchellar Disease. — Cerebellar disease may give rise to lateropulsion 
or propulsion with tremor, but the coarseness of the latter combined 
with ataxia, hypotonia and dyssynergia will serve to distinguish between 
cerebellar disease and paralysis agitans. ' 
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Chorea , — The jerky, coarse, irregular character of the movements of 
chorea can hardly be confused with the tremor of shaking palsy. 

Wilson* 8 Disease, — The juvenile form of paralysis agitans may some- 
times be confused with Wilson ^s disease (progressive bilateral lenticular 
degeneration). The coarseness of the tremor, the early onset of dys- 
arthria and dysphagia with the characteristic mental symptoms and the 
very rapid course in the acute cases with fever and emaciation, will speak 
in favor of Wilson’s disease. 

Hysieria, — The presence of hysterical sensory manifestations, the 
hysterical mental make-up, the age and sex of the patient, and the nature 
of the tremor, which is irregular, of great amplitude, with a tendency to 
appear in attacks, influenced by suggestion and hypnotism, will aid in 
differentiating hysteria from paralysis agitans. 

Traumatic Neuroses, — These are sometimes followed by a tremor, 
attitude and gait similar to that observed in paralysis agitans, and in- 
asmuch as the latter occasionally follows trauma, a perplexing diagnostic 
problem may arise. The mental attitude of a patient with a traumatic 
neurosis engaged in litigation ; together with the criteria enumerated 
under the heading of hysteria with the lack of progression of the symp- 
toms will be in favor of the diagnosis of a traumatic neurosis. 

Arthritis Deformans, — Spiller reports a case of paralysis agitans 
diagnosed as arthritis deformans, until a parkinsonian tremor appeared 
in one of the limbs. The presence of arthritic changes with the rigid 
attitude assumed by these patients on account of the pains together with 
the inability to determine whether or not there exist any changes in the 
normal associated movements, may make the differentiation between 
paralysis agitans and chronic rheumatism with tremor almost impos- 
sible. 

Tremors of Metallic Poisoning, — The tremors seen in chronic metallic 
poisoning will be distinguished from the tremor of paralysis agitans 
by the history of occupation or exposure, the mode of onset and the 
course of the disease. (For further differential diagnosis, see section 
on Tremors, p. 468.) 

Complications. — Symptoms of focal disease of the brain and spinal 
cord due to arteriosclerosis may frequently be associated with paralysis 
agitans, but inasmuch as such focal lesions may in themselves produce 
a parkinsonian tremor with rigidity, it is at times impossible to ascer- 
tain whether the condition is merely symptomatic of paralysis agitans, 
or whether it is a complication. 

Berger has seen sudden attacks of transient hemiplegic weakness, 
and Gowers has known of occasional sudden attacks of transient gen- 
eral powerlessness occurring in paralysis agitans without any lesions 
being found in the brain to explain them. These are probably due to 
temporary spasm of the cerebral arteries — ‘intermittent cerebral claudi- 
cation,** 

Early mental failure with loss of memory may be a complication of 
the disease. Gowers has once met with convulsions resembling those 
of epilepsy as a complication in a woman 59 years old, in whom the 
convulsions and the paralysis agitans began at the same time. Buzzard 
has reported a case in which there was a semi-cat ale ptoid condition of 
the limbs. The combination with tabes dorsalis is very rare, as is that 
with Basedow* s disease, Luzzato and Lundborg have seen paralysis 
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agitans associated with symptoms of myxedema, Osnato^* reports a 
case of paralysis agitans and myopathy occurring in an uncle and 
nephew, with evidences of internal glandular disturbances in the latter. 
J. Roux saw a man 71 years of age with paralysis agitans com- 
plicated with an acquired myotonia. 

Clinical Forms.— There is a tendency in modern medicine to con- 
sider paralysis agitans as being not a distinct clinical entity, but a syn- 
drome with a definite characteristic complex of symptoms which may be 
due to various pathological conditions. With this view in mind, J, Ram- 
say llunt,* of New York, recognizes three types of the disease; (1) the 
presenile and senile; (2) the symptomatic type; and (3) the rare juve- 
nile form. Paralysis agitans without tremor or without rigidity and 
all the other various irregular and incomplete manifestations of the 
disease, the so-called '' formes frustes/^ he considers subdivisions cor- 
responding to variations in the symptomatology. He believes that all 
these are forms belonging to the paralysis agitans group, and that they 
are related to each other clinically because they all present the chief 
symptoms of the syndrome (rigidity and tremor), but that they present 
differences which are due to different localization and different kinds 
of lesions. 

The juvenile type of paralysis agitans he considers a pure system 
disease, due to a slowly progressive atrophy of the motor neurons of 
the globus pallidus mechanism, while the presenile, senile and sympto- 
matic forms are dependent upon senile and vascular changes in the 
course of the same mechanism. 

Juvenile Type. — The juvenile type is characterized by the unusual 
frequency of familial incidence, the early age of onset, the more rapid 
progression of the symptoms, the comparatively early involvement of 
the bulbar muscles, the rarity of the form without tremor, and the in- 
frequency of subjective sensory symptoms. 

IIemipleoic Type. — The hemiplegic type is not very common. In 
many of the cases reported as belonging to this type there was merely 
a predominance of symptoms on one side, but the facial expression and 
attitude were characteristic of typical cases of the disease. Juarros^® 
reports a case in which the tremor and rigidity were exactly confined 
to one side of the body and there was no sensation of heat or perspira- 
tion on that side; the reflexes were normal. When the rigidity pre- 
cedes the tremor in these unilateral cases, they may simulate a case 
of slowly developing hemiplegia; the same is true when the involve- 
ment in one limb alone persists for any length of time. Marshall Hall 
distinguisht‘d a hemiplegic and a paraplegic type, and Berger added a 
monoplegia form. Gowers thinks that these should not be considered 
types, that they are merely prolonged stages of the disease, which later 
have a tendency to become generalized. 

Paralysis Agitans sine Tremore. — This is not a very uncommon 
variety. The tremor may be very slight or entirely absent; in these 
cases the diagnosis depends upon the rigidity, facies and attitude. 

Types with Variations in the Tremor — ^Formes Frustes. — ^In some 
cases the tremor may be marked and constant in one part of the body, 
and be brought out in another part only on movement. In the latter 
cases the tremor may simulate that of, multiple sclerosis (see Diag- 
nosis, p. 620). 
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There are also rare cases in which tremor is present and rigidity 
slight or absent ; in these, unless the tremor is very marked and typical^ 
the condition may be impossible to distinguish from essential tremor, 
hysteria, or any of the other neuroses. 

Paralysis Agitans with Hypotonia.— Forster described a form 
of paralysis agitans with hypotonia, i.e., tremor without rigidity, and 
Kramer^® saw a rare ‘'paralytic** type of paralysis agitans— typical 
paralytic disturbances without tremor and without rigidity. Hunt thinks 
that Kramer’s and Forster’s cases are vascular in type and not a sys- 
tem disease, not unlike the flaccid hemiplegias. 

Types with Peculiar Attitudes. — This type is not very common ; 
in some the head may be inclined backward, or to one side as in 
torticollis, or rarely the entire body may be in extension instead of 
flexion (Charcot). 

Forme Douloureuse, Forme Rheumatism ale. — In these cases pain 
of a dull character over the joints or limbs may be so marked as to 
be the predominating symptom in the clinical picture. 

Symptomatic Forms. — ^Paralysis agitans occasionally follows true 
hemiplegia, being limited to the limbs first paralyzed. It is questionable 
whether these cases can be considered true paralysis agitans or compli- 
cations of hemiplegia in which the tremor resembles paralysis agitans. 
This form has been noticed in lesions of the cerebral peduncles and of 
the basal ganglions due to neoplasms, inflammation and arteriosclerosis. 

A good example of symptomatic paralysis agitans was seen by the 
writer in a man of 43 who was admitted to the Montefiore Hospital, com- 
plaining of fainting spells, weakness and poor memory, all of which set 
in three years before admission and following the death of one of his 
daughters. His previous history was of no significance. The only posi- 
tive findings on examination were : Slight parkinsonian tremor with ri- 
gidity of the left arm and leg, and a tendency to a mask-like face with 
slight evidences of hyperthyroidism. All laboratory findings, including 
ophthalmoscopic examination, were negative. He was diagnosed as a 
case of unilateral paralysis agitans, most likely of the idiopathic variety. 
Prior to his admission to the Montefiore Hospital, he had been going 
around the various hospitals and clinics in which his condition was diag- 
nosed as hysteria. After three months* stay at Montefiore, while up and 
about, and without any other complaints than those on admission, he 
suddenly became deeply comatose. He remained in deep coma several 
hours when he developed a severe general convulsion during which he 
died. Necropsy showed a large glioma involving the entire right tem- 
poral lobe; the neoplasm had flattened out the lenticular and caudate 
nuclei and optic thalamus on that side without invading these struc- 
tures. The right ventricle was also partially collapsed and the septum 
lucidum of the third ventricle was pushed to the left. 

Paralysis Agitans and Epidemic (Lethargic) Encephalitis. — The 
paralysis agitans type of epidemic encephalitis is characterized^ by a 
fairly tfeute onset of the classical symptoms of parkinsonism — ^within two 
or three days after the acute onset of the encephalitis. Generally speak- 
ing, the tremor is less constant and less marked ; sometimes it is over- 
shadowed by the massive muscular rigidity, giving rise to “paralysis 
agitans sine tremore**; when present it is more coarse than the typical 
tremor of genuine paralysis agitans; it tends to be localized to the 
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tongue, face, one or more extremities or to a segment of an extremity. 
In the early stages of the disease the tremor rarely involves all extrem- 
ities. The same is true of the rigidity. The symptoms of parkinsonism 
may disappear as the acute symptoms of encephalitis subside, but more 
often there is a tendency to progression ; this tendency is greater in the 
cases in which the parkinsonism appears late in the disease, or as relapses 
after apparent recovery. Tlie period of apparent well-being between the 
subsidence of tlie acute symptoms and the onset of the parkinsonism may 
vary from a few days to one or more years. This interval is usually 
longest ill cases of subacute and chronic encephalitis. The usual history 
obtained from these patients is, that they had an attack of epidemic 
encephalitis with gradual recovery, after which they developed symptoms 
of paralysis agitans and entered on a stage during which they may, or 
may not have become lethargic again. This form of the disease would 
seem to depend on a renewal of the inflammatory process or on an actual 
lighting up of the old lesions (Economo,^® Globus and Strauss,^® Schaller 
and Oliver/^ McKinley Souques®®). 

All interesting and also diagnostic feature of ^‘post-encephalitic’' 
]>arkinsonism is that many of the patients show a diurnal variation in 
their motor activities, and develop sleep disturbances in the nature of a 
“reversal of sle(‘p,” as well as various disorders of breathing, such as 
grunting, hyperpnea, dyspnea, constant yawning and all sorts of res- 
piratory tics. These phenomena are rarely, if ever, observed in uncom- 
plicated “idiopathic” paralysis agitans. 

Another diagnostic feature is the occurrence of choreiform, myoclonic 
and dystonic movements in addition to the characteristic parkinsonian 
tremor and rigidity; tliis, too, is never observed in genuine paralysis 
agitans. 

In contrast to the cases of genuine paralysis agitans, patients with 
“post -encephalitic” parkinsonism have a great tendency to develop 
various psychic disorders; these are most common in the younger patients 
and are characterizt'd by a complete change of personality. Disobedi- 
ence, excessive irritability, unprovoked fits of temper, cruelty, destruc- 
tiveness, and even kleptomania have been observed. An important fea- 
ture of the m(*ntal disorder in these individuals is that the change in 
personality or disposition is seldom accompanied by any marked degree 
of intellectual impairment. Beverly and Sherman report two cases 
in which the patients (one, a boy of 11, and another of 15) developed 
behavior disturbances of a “post -encephalitic” type, prior to the de- 
velopment of the parkinsonian syndrome. One of the bqys developed 
the syndrome six months, and the other two years after the appearance 
of the mental symptoms. The author has now under observation a 40 
year old man with “post -encephalitic” parkinsonism with mental reac- 
tions typical of dementia paralytica. 

Most cases of “post-encephalitic” parkinsonism show, in contrast to 
idiopatliic parkinsonism, pupillary changes {vide p. 518) and residual 
signs pointing to extensive cranial nerve involvement, the facial nerve 
being most frequently affected ; in many of these cases the emotional 
innervation of the affected side of the face shows more impairment than 
the voluntary innervation. 

Treatment. — General. — Paralysis agitans being an incurable disease, 
the treatment is necessarily si/mptomaiic. The patient is to be main- 
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tamed in good general condition ; mental excitement and physical strain 
are to be avoided ; a carefully selected diet, very light exercise and mild 
hydrotherapeutic measures are recommended. In the later stages of the 
disease the patient should be kept in as comfortable a position as pos- 
sible, and all measures should be employed to prevent contractures. 
Charcot pointed out that these patients usually feel better driving in 
a carriage or in a railway train; thi.s has led to the construction of 
“fateuils trepidants, ^ ’ chairs which, by their continuous oscillations, 
give ease and comfort. 

Electrotherapy. — Some claim that a weak faradic current, fre- 
quently interrupted, diminishes the tremor. Oppenheim recommends 
the use of electric baths and gentle passive movements. Whatever 
benefits may be obtained from electrotherapy are probably due to the 
psychic effect on these patients. 

Gymnastic Exercises. — Exercises to relax the rigid muscles allow- 
ing the various members of the body to fall against gravity are recom- 
mended by Friedlander.*^" During these exercises overstrain must be 
avoided. Swift of Boston reports improvement after graduated slow 
exercises given to the arms, hands, legs and toes for fifteen minutes, 
three times a day. 

Hydrotherapy. — Warm baths are useful to control the rigidity. 
Several patients at the Montefiore Hospital, in the later stages of the 
disease, who had been rendered entirely helpless by the rigidity, were 
kept for two to three hours in a continuous bath of body temperature. 
The results Avere striking; some of the patients who had to be fed for 
months before this treatment was instituted could feed themselves after 
staying in the bath for several liours; the improvement, however, was 
only temporary. 

Medicinal Treatment. — Bromids alleviate the restlessness and the 
feeling of anxiety. Veratrum viride, cannabis indica, codein, opium, 
and the various alkaloids of the belladonna group have been employed 
to lessen the tremor. The drug mo.st commonly used and with the best 
temporary results is hyoscin hydrobromate ; it may be given in fresh 
preparations by mouth, or preferably subcutaneously; during pro- 
longed administration its toxic effects must be borne in mind although 
it seems that patients with this disease can tolerate unusually large 
doses (gr. 1/100), 0.0006 gram, three times a day, and can take it for a 
considerable period without any ill effects. Buss reports good results 
in “post-encephalitic” parkinsonism with daily injections of 5-10 c.c. of 
a y 2 per cent, solution of acriflavin for from six to eight days. Erb 
was the first one to recommend arsenic; various preparations of this 
drug, arsenious acid and Fowler’s solution by mouth, and salvarsan, 
neosalvarsan and arsphenamin intravenously, and cacodylate of soda 
intramuscularly have been employed. The wTiter had occasion to use 
these different arsenical preparations in a large number of cases of 
idiopathic and “encephalitic” paralysis agitans, and with the excep- 
tion of two cases which were proven to be definitely syphilitic, his re- 
sults were disappointing. Hohraan reports good results from the use 
of soopolamin hydrobromate in doses as high as 1/50 grain (0.0012 
gram) four times a day. Kennedy, Davis and Hyslop could influence 
favorably the muscular rigidity in “encephalitic” parkinsonism by the 
administration of the fluid extract of gelsemium in doses of 7 minims 
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(0.42 c.c.) three times a day, or gelBenUB hydroclllorate 1/30 graii 
(0.002 gram), by mouth three times a day; these favorable effects per 
.sisted as long as the drug was used — in one case, over three months. L 
some of the oasva cumulative effects followed the use of the drug; thes^ 
consisted of heaviness of the eyelids, diplopia, languor and confusion 
they disappeared within 24 hours after its withdrawal. 

Thyroid Extract, first suggested by Lundborg, seems to have no 
effect. The same may be said of parathyroid and of pituitary extract. 
Gordon, of Philadelphia, claims that his patients were relieved by the 
administration of calcium lactate. Non-speciilc protein therapy (ty- 
phoid vaccine intravenously), sodium nucleinate, milk injections and 
autoserum (intraspinally) are being employed extensively. Here and 
there one (meounters a case in which the tremor or rigidity, or both, are 
temporarily improved following treatment by these methods, but how 
ranch of the improvement is due to these measures and how» much to 
the rest in bed that these patients are subjected to during treatment is 
problematical. 

The writer has had personal experience with practically all these 
methods, and he is convinced that no treatment has much influence in 
arresting the iirogress of the disease. Gentle massage and passive move- 
inenls with the judicious use of hydrotherapy and the administration of 
hyoscin in large doses frequently lessens the tremor and rigidity and 
makes the patient feel better; this applies to the “encephalitic” as well as 
the idiopatliic types of paralysis agitans. In view, however, of the utter 
hopelessness of the disease, one is fully justified in using any and every 
prescribed method of treatment, if for no other rational purpose 
than for the p.sychologic effect that the employment of any well regulated 
plan of treatment has on the mental state of an unfortunate individual 
afflicted wdth a disease as disabling and hopeless as that of paralysis 
agitans. 

Course and Prognosis. — The course of the disease is progressive, 
alow and chronic; it may take from fifteen to twenty years before the 
patient becomes so bent that he must be confined to bed. The tremor 
may for many years be limited to one extremity, usually the arm. It 
may take from one to three years before the leg is involved on the same 
side as the arm ; or the leg and arm may become affected simultaneously. 
More rapid extension of the disease is not very common. There is 
usually a gradation in the severity of the tremor and rigidity in the 
different parts of the body, proportionate to the d\iration of the disease ; 
there are, how(*ver, so many variations in the order of extension that 
it is impossible to foretell the future of a given case. This is especially 
the case in “encephalitic” parkinsonism. 

The prognosis as to life is good. The sudden onset of bulbar symp- 
toms in the “encephalitic” eases is quite common; the writer has seen 
several of those in which the patients while apparently comfortable, snd- 
deply develop(»d bulbar symptoms from w'hich they died; many of the 
subacute and chronic cases terminated in this manner. Remissions may 
occur in the early periods of the disease, in the “encephalitic” as well 
as in the idiopathic eases; these may occur without, as well as with 
treatment. Sometimes a remission is followed by an aggravation of 
the disease. The course and prognosis of the symptomatic cases will 
naturally depend on the })rimary disease at the basis of the paralysis 
agitans syndrome. 
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Owing to the fact that paralysis agitans affects individuals well 
jidvanced in years, cerebral vascular accidents followed by paralysis fre- 
(juently occur in the course of it. Attacks of apoplexy followed by 
liemiplegia lead to a cessation of the shaking in the paralyzed limb, but 
it generally reappears. Collet, cited by Oppenheim, noted a case in 
which the tremor ceased suddenly on one side of the body, although no 
])aralysis had appeared. The tremor has also been observed to cease 
before death. 

French clinicians claim that the prognosis in the “rheumatic’^ form 
is comparatively good. 

The disease may last from 10 to 30 or more years. Death is usually 
due to some intercurrent complication, cerebral hemorrhage, decubitus, 
pneumonia, or general cachexia. 

Pathology and Pathogenesis. — Parkinson in his masterly essay 
the Shaking Palsy’* gives it as his opinion, which, he emphasizes, is 
merely ‘‘conjecture, and not based on pathologic evidence,” that “the 
proximate cause of the disease is in the superior part of the medulla 
spinalis; and by the absence of any injury to the senses and to the 
intellect, that the morbid state does not extend to the encephalon.” 
Since then, the pathologic basis for the disease was sought in various 
parts of the body. 

Inasmuch as the predominating clinical signs are referable to the 
muscles, these were thought to be the site of the disease. So that we 
find that as far back as 1862 Skoda described fatty degeneration of the 
muscle fibers in Parkinson’s disease; other observers corroborated these 
findings, and for a time there was a tendency to rt'gard the disease as a 
form of myopathy. 

With the acquisition of our knowledge of the role played by the 
glands of internal secretion in the body chemistry, many investigators 
focused their attention to these glands, and very soon paralysis agitans 
was attributed to dysfunction of the various ductless glands. Normal 
parathyroids being apparently the regulators of neuromuscular activity, 
Lundborg advanced the hypothesis that paralysis agitans might be due 
to disease of these glands. Similar theories were advanced for the thy- 
roid, adrenals and even the hypoi)hysis. The pathologic proof offered by 
the adherents of these theories was not convincing, so that the consen- 
sus of opinion to-day is, that whatever changes in paralysis agitans the 
endocrine glands and muscles may show, they are not to be regarded as 
pathogenetic factors in the disease. 

As the number of postmortem examinations of cases of paralysis 
agitans began to increase, and with the advent of tlie more recent 
methods of neurohistologic examination, it became more and more clear 
that the cause of the disease must be sought in the nervous system. 
Various components of the nervous system began to be regarded as the 
site of the morbid process. Thus we find in the literature reports of 
involvement of the brain, spinal cord, spinal ganglia and even of the 
peripheral nerves. The lesions found, however, were not constant, and 
in the interpretation of their significance the question arose as to whether 
they were primary, or secondary and due to senile and vascular changes. 
It was not until the last decade of the last century that our knowledge 
of the pathology of the disease began to be crystallized, and the morbid 
process definitely established as degenerative in nature, and located in 
the basal ganglions. 
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It would Hfcm that there exist to-day two schools of thought as to t 
pathogenesis of paralysis agitans. The one, repr^ented by the Vogts. 
Lhermitte 2®' Hunt" and others, considers the causative lesion 
idiopathic paralysis agitans to be in the gbbns pallidus The other, h . 
hv Tretiakoff and supported by Pierre Mane, thinks that the disease 

due to lesions in the substantia nij?ra. ^ * • i 

According to A. Jakob »» idiopathic paralysis agitans is anatomicali • 
dependent on a falty degeneration of the neural parenchyma (the Ipg.. 
eanglion cells) (see illustrations 6 and 7). The process involves chieflv 
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Ju.iisTitATiON G.— Paralysis Agitans. Fatty Degeneration of the Striatum. 
Hcrxheinier Stain. ((\jurt(‘sy of Prof. A. Jakob.) 


the striatum and in milder forms the globus pallidus (see illustration 8). 
The pathologic process resembles very closely that observed in senile 
involutional i>roct‘s.si‘s. The lesions of the parkinsonian syndromes (see 
illustrations 9 and 10) due to cerebral arteriosclerosis (see illustration 
12) (Foerstcr’s arteriosclerotic muscle rigidity) and syphilitic brain dis- 
eas<‘ (see illustration l.'l, .1 and Fi) (vascular or dementia paralytica) are 
also situati'd in tlie striatum and pallidum and in some instances in the 
substantia nigra (see illustration 11, A and B). In these cases, the 
vascular elianges can be differentiated only with difficulty from typical 
arteriosclerosis, hut usually the more intense vascular infiltration and 
the proliferativ(‘ changes in the cells of the vessel walls point to the 
syphilitic natun* of the process (see illustration 18, A and B). 

According to McAlpine the pathologic basis of idiopathic paralysis 
agitans is a lesion of tlie globus pallidus or possibly of the subthalamic 
structures with wliieli the former is connected, whereas “ post-encephalil - 
ic” ])arkinsonism is usually due to a lesion (degenerative) in the substan- 
tia nigra. The constant affection of the zona compacta of the substantia 
nigra in ‘ ‘ post-ence])ha title jiarkinsonism ^ ’ is emphasized by practically all 
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iLLUSTHATKfN 8.— GENUINE PARALYSIS Aoitans. Myelin Fiber stain. Frontal 
Section Showinjj Mild Dysinelinization of the Globus Paliidus and Ansa Lenticularia 
(PaU. La)y and Mild Status Cribratus and Dysmelinizution of the Putamen (Put.). 
(GourtcNV of Prof. A. Jakob.) 
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liiodern authors, although Jakob,®® who also claims that the substantia 
nigra involvement stands in the foreground, reports one case in w^hich 
the striopallidary degeneration exceeded the manifest hut receding 
changes in the substantia nigra. He also points out that the cortex is 
usually spared by the pathologic process. 



Illustration 10. — Metencephalitic Parkinsonism. Frontal Section. Myelin 
Fiber Stain Showing Marked Degeneration of the Substantia Nigra {Sn). Photo- 
graph. (Courtesy of Prof. A. Jakob.) 


Hohman,®® as a result of a careful clinico-anatomic study of eleven 
cases of parkinsonism associated with or following encephalitis, sum- 
marizes his conception of the entire process as a chronic progressive de- 
generative inflammation which is frequently associated with changes in 
the nature of a premature marasmus. The process is a diffuse one in- 
volving the entire central nervous system, although occasionally areas 
are found in which the lesions are so slight that they might easily be 
overlooked. In the chronic cases the large motor cells seem to show a 
relative immunity to the process; this, however, is not invariably so, be- 
cause in some areas, notably in the mesencephalon (basal ganglia, optic 
thalamus), some of the large cells are severely affected. One of Hohman’s 
cases showed, in addition to the involvement described above, changes in 
the cerebral cortex and in the dentate nucleus. Prom the point of view 
of intensity of the pathologic process the structures may be said to be 
involved in the following order : substantia nigra, striatum, pallidum and 
midbrain ganglia, dentate nucleus, cerebral cortex, medulla oblongata 
and spinal cord. The lesions were invariably symmetrically bilateral, 
even though there may have been some differences in the extent of the 
symmetry. Clinically, the cases showed that in some of them the parkin- 
sonism began directly with the onset of the encephalitis and kept on 
progressing gradually but uninterruptedly; in other cases there was a 
relatively free interval between the onset of the encephalitis and the 
development of the parkinsonism. On purely anatomico-pathologic 
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grounds the reason for the difference in the mode of onset of the parkin 
sonisni in tlK^se two groups could not be explained satisfactorii' 
Hohinan is, therefore, inclined to attribute this latency in the appeij 
anee of the parkinsonism to a regression of the inflammatory proco^ 
The entire pathologic process seems to be in favor of a gradually pi i 
grossing chronic inflammation, because the step-like progression is in. 



Tr.LrsTRATiON 12.— ARTKiuosmiiiROTTr! Muscle ItimDiTT. Arteriosclerotic Foci 
in the Striatum (Pm/.) and Pallidum (Pali.). Myelin Fiber Stain. Photograph. 
((Vmrtesy of Prof, A. .lakoh.) 


evidiMit in the clinical picture in most of the cases, even though here and 
there one does enc()unter a (‘aso with an apoplectiform type of progres- 
sion. llohman also emplia.sizes the fact that in view of the diffuseness 
of tile pathologic ]>rocess it is extremely difficult to correlate the clinical 
symptoms of “encephalitic” parkinsonism with any definite localization 
of the lesions. 

In three cases of “post -encephalitic” paralysis agitans studied micro- 
metrically by McKinley ami Gowan,®® minimal changes of the globus 
pallidus hut massive lesions of the substantia nigra were found. Scat- 
tered lesions found in otlu'r parts of the brains were so insignificant that 
the authors attaclu'd no importance to them. They believe that the 
Syndrome of paralysis agitans may occur without a significant lesion 
jp the globus imllidns, though they do not intend to convey the idea 
that this nucleus nev('r plays a role in parkinsonism. The destruction 
of the substantia nigra is, iu their opinion, the essential fadtor in the 
production of tin* syndrome. The discrepancies in the findings of the 
different authors as to which of the basal ganglions show a preponderance 
of involvement, is attributed by McKinley and Gowan®® to the fact 


Illustration 11.— Normal Substantia Niora (Zona Compacta). Nisal 
Stain. Microphotograph. B. Substantia Nigra in a Case of Metencephalitic Parkin- 
sonism; {g) Bloodvessel with a Mild Lymphocytic Infiltration. (Same Stain and 
Magnification as B,) (Courtesy of Prof. A. Jakob.) 
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iLLUSTRATmN i:{,~.4. SYPHILITIC MuscLE RiQiDiTY. Large Focus (S) in the 
Putanien {Piit,)\ Soi-oiularv Atrophy of the Pallidum (Pall.); -K’oiwf. = Nucleus 
Caudatus; /zrXurK'us Leiiticularis; Nr. — Rod Nucleus; Caps. B. Microphoto- 
graph of the Strinliiin of tlie Same Case Showing Syphilitic Changes in the Blood 
Vessel Walls (/;) with Degeneration of the Surrounding Tissue. Nissl Stain. 
(Courtesy of Prof. A. Jahob.) 
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that up to the present no one had undertaken a detailed micrometric 
evaluation of the quantitative amount of cell destruction in these regions. 

Conclusions . — Prom what has been said thus far, and from a critical 
survey of the literature, it would seem that there is as yet no unanimity 
of opinion as to the pathology and pathogenesis of the syndrome of 
paralysis agitans. Although it must be borne in mind that the final 
solution of this problem is yet to come, nevertheless the writer believes 
that there is abundant evidence to justify the following statements: 

1. Uncomplicated idiopathic parkinsonism (genuine paralysis agitans) 
is due to a degenerative process (closely allied to that of ''senescence*’) 
which is predominatingly localized in the striatum and pallidum, al- 
though lesions have also been found in the substantia nigra and in the 
corpus Luysii (A. Jakob*®). 

2. Parkinsonism associated with senile dementia (senile muscle ri- 
gidity with dementia) is due to degeneration of the basal ganglions and 
of the cerebral cortex. 

3. Arteriosclerotic muscle rigidity (parkinsonism due to cerebral arte- 
riosclerosis) is due to arteriosclerotic vascular changes in the same lo- 
calization as idiopathic paralysis agitans. 

4. Syphilitic muscle rigidity is due to the same pathologic process as 
arteriosclerotic muscle rigidity, except that the vascular lesions are 
syphilitic in nature. 

5. Parkinsonism in epidemic encephalitis is due to a diffuse degenera- 
tive parenchymatous process with occasional evidences of inflammation 
and infiltration, which, as the process becomes more chronic, also under- 
goes degeneration. The process involves predominatingly and regularly 
the zona compacta of the substantia nigra and, to a lesser extent, the 
pallidum, and least the striatum. In some cases it may also involve the 
cerebral cortex, pons, cerebellum, medulla and spinal cord. 

Historical Summary. — The disease was first described by James 
Parkinson, a member of the Royal College of Surgeons, in 1817. The 
original description was in an octavo monograph entitled "An Essay on 
the Shaking Palsy” and was published in the same year by Sherwood, 
Nelly & Jones, London. Parkinson’s definition of the disease is as fol- 
lows: "Shaking Palsy (Paralysis Agitans). Involuntary tremulous mo- 
tion, with lessened muscular power, in parts not in action and even when 
supported ; with a propensity to bend the trunk forwards, and to pass 
from a walking to a running pace: the senses and intellects being un- 
injured.” This definition practically covers the symptomatology of the 
disease as we know it to-day, more than one hundred years after the 
original essay was published. Parkinson’s keen power of observation 
and clinical sense is also well illustrated by his masterly discussion of 
the differential diagnosis between paralysis agitans, chorea and other 
diseases characterized by the presence of disturbances of motility. Our 
clinical conception of the disease to-day remains practically the same 
as Tyhen Parkinson published his description of it ; the only advance made 
was in its pathology. It was not until the last three decades during 
which increasing knowledge of neuropathology began to focus the atten- 
tion of investigators to the basal ganglions as the possible site of the mor- 
bid process of the disease. It remained for the epidemics of encephalitis 
during the last seven years to further increase our knowledge of the 
pathophysiology of these centers, and their relation to the so-called 
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extrapyramidal .systems, and tliiis establish a fairly reasonable pathologic 
basis for paralysis agiians and the motor disorders allied to it* It re- 
mains for the future to establish this basis more firmly, with the possibil- 
ity of evolving a b<*tter therapy than we now have in our attempts to 
relieve the unfortunate sufferers from so disabling a disease as paralysis 
agitans. 
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WILSON’S DISEASE 

Histop^ and definition, p. 5iJ3 — Symptornalolo^y, p. .533 — Diaj?- 
no.sis, p. 534 — Clinical ty)>ea, p. 53.>~Treatment, jn 53G — 
Pathology, p. 536 — References, p. 538. 

Synonyms. — Bilateral progressive lenticular degeneration, hepato- 
lent i cnlar d e ge ner a t i o n , 

History and Definition. — In 1912 S. A. K. Wilson^ described an 
extrapyramid al motor disorder, familial bnt not hereditary in nature, 
occurring usually in individuals toward the latter part of the second 
decade of life, pursuing an uninterrupted, chronic, ])rogressive course, 
varying in duration from a few months to several years, and terminating 
fatally. Wilson’s original paper was based on six earofully observed 
cases, although one case of this disea.se had been described by Frerichs of 
Berlin as far back as 1854, two cases by Gowers in 1888 under the title of 
“tetanoid chorea” and one by Anton in 1908 under the name of 
“dementia choreoasthenica. ” 

The disease is characterized clinically by tremor, rigidity, dysarthria 
and progressive mental deterioration, and pathologically, by a progressive 
degeneration of the lenticular nuclei, and a peculiar typ<^ of hepatic 
cirrhosis. 

Symptomatology. — 1. Tremor. — Tremor is pre.sent in almost every 
case, although it may vary in inten.sily in diff(n*ent casi's. At the ori.set 
of the disea, se tlie tremor is fine, limited in range, and affects only the 
distal ends of the extremities ; it is regular, rliytlimic, from 4-8 oscilla- 
tions per second, increased by physical or mental exertion, and can be 
voluntarily inhibited for a brief period. As the di.sease advances, the 
tremor becomes more extensive, and toward the end, involves the entire 
body. The tremor is parkinsonian in type, with occasional choreiform 
movements of the trunk and limbs during active voluntary efforts. In 
most of the cases reported, it appeared first in the right hand and was 
most noticeable wdien the patients attempted to write. Nearly as often 
it appears in the arms and leg.s .simultaneously, les.s freijiicntly in both 
arms alone, and in a few cases in the tongue. Although tremor is 
one of the characteristic signs of the disease, Borsari and Bianchi ^ 
have recently reported a case, proven by necro])sy, which, though far 
advanced, showed no tremor. 

2. Rigidity.— Another constant and characteristic feature of the 
disease is the rigidity or hypertonicity of the muscles. It is progressive 
in nature and involves all the mu.scles of the body except those of the 
eyes, although Stocker^ in 1933 reported a ca.se in which the external 
ocular muscles were involved. As the disea.se adA^ances, the rigidity 
gives rise to contractures, which eventually lead to permanent deform- 
ities ; these are most noticeable in the fingers, hands, toes and feet. The 
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ffice assiitiips s fixed and iininobile 6xpres>iion. At times the contrActures 
of the faoial iimsclos of expression lead to an abduction of the angles of 
the mouth and a separation of the lips, giving the patient a silly, almost 
idiotic appearance. Although there is no true paralysis and no localized 
muscular atroi)hies, there is great difficulty in carrying out voluntar>’ 
movements; this is due to the rigidity of the muscles and to general 
weakness. Owing to the rigidity of the muscles of the lower limbs, 
walking is extremely difficult ; and late in the disease may become im- 
possible. In mu ny cases the rigidity and contractures are associated 
with tonic and clonic muscle spasms. 

3. Dysarthria and Dysiuiagia. — ^Difficulties in speech and swallow- 
ing are promirumt features in the clinical picture. The dysarthria is 
characterized by a slurring of the consonants, and a ** cutting off of the 
last syllables. Towaid the end of the disease there may be a total 
aunrthria. Tlie dysphagia usually appears simultaneously with the 
dysarthria. Deglutition is so impaired that .even liquids are swallowed 
with great difficulty; the saliva accumulates in the mouth, and there is 
considerable drooling. It is important to bear in mind that although 
the patients m;iy he unable to utter a sound there is neither paralysis of 
the soft jialate nor of tlic tongue. The dysarthria and dysphagia are 
due to the rigidity of tlie muscles of speech and deglutition. 

4. Mi:ntal Symptoms. — These are as characteristic of the disease as 
the physical symptoms. They have been reported in almost every case; 
in some cases they were insignificant, in others very marked. Most of 
the pat ients sliowed a marked narrowing of the mental horizon, docility 
and childishness. In tlie chronic type of the disease there is euphoria, 
associated with restlessness, emotional instability and a tendency to ex- 
])losive laughter. The terminal dementia, emphasized by all authors, is, 
according to AVilson, not a true dementia. These patients never show 
agnosia or ai)raxia or any of the defects of intelligence usually noted 
in senile demmiiia, general paresis and dementia precox. The intensity 
and progression of the mental symptoms bear no relation to the physical 
condition of the patient. 

As in all pure extraiiyramidal diseases there are no changes in the 
deep or superficial reflexes, and there are no pathologic reflexes. Some 
of the patients complain of generalized pains throughout the body and 
of painful cramps in the muscles of the limbs, trunk and neck. There 
are no objective s(*nsory disturbances. The pupils and fundi are nor- 
mal. There is no nystagmus, no cerebellar symptoms and no sphincteric 
disturbances. 

Cirrhosis of the liver is a constant feature. In bis original descrip- 
tion of the disease Wilson pointed out that the cirrhosis was peculiar in 
that it gave no symiitonis during life. Subsequent writers confirmed 
this observation. In view of the more recent methods of determining 
hepatic function, it will be interesting to note in the future whether 
cases of progressive lenticular degeneration will not show evidences of 
disturbed liver function. In this connection it is of interest to note 
that ITomeii s* patients suffered occasionally from nausea; one of them 
also had frequent attacks of vomiting. In two of Wilson ^s cases there 
was a history of an attack of jaundice several years before the appearance 
of the symptoms referable to the nervous system." 

Diagnosis.— The occurrence of a familM disease in the latter half of 
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the second decade of life, characterized by the presence of tremor, ri- 
gidity, contracture, difficulties in speech and swallowing with a progres- 
sive dementia, and the absence of symptoms referable to the pyramidal- 
tracts, will, as a rule, offer no difficulties in reaching a correct diagnosis. 
The disease bears only a superficial resemblance to multiple sclerosis; the 
absence of nystagmus, disc changes, pyramidal tract signs with the 
preservation of the abdominal reflexes, as well as the rarity of remis- 
sions and the peculiar mental symptoms, will serve to distinguish Wil- 
son’s disease from multiple sclerosis. The presence in an elderly indi- 
vidual of bilateral pyramidal tract signs, paralysis of the palatal and 
lingual muscles, sphincteric disturbances, alternating attacks of spon- 
taneous laughter and crying, together with a history of repeated attacks 
of cerebral vascular accidents, will distinguish pseudolmfhar palsy from 
Wilson’s disease. Greater difficulty may, how(*ver, be encountered in 
distinguishing between Wilson’s disease and juvenile paralysis agitans; 
the early appearance of dysphagia and dysarthria, the presence of 
mental symptoms and the familial character of the disease will speak 
in favor of Wilson’s disease as against juvenile paralysis agitans. 

Clinical Types. — Wilson recognizes two clinical forms of the dis- 
ease: acute or subacute, and chronic. The symptoms are practically the 
same in both forms. The acute or subacute form is marked by short 
duration (4-13 months), an irregular rise in temperature, and rapid 
emaciation; the entire clinical picture is that of a progressive toxic or 
toxi-infectious process. The chronic variety may last from 2V2 7 

years, the average duration being about 4 years. Except for the presence 
of fever, rapid emaciation and the shorter duration there is no differ- 
ence in the clinical course of the two varieties. Tlelapses and reinis.sions 
are extremely rare, but they may occur. The prognosis is invariably 
fatal. 



Illustration 14. — Cut Section, Showing the Entire Liver to be Cirrhosed; 
the Cirrhosis is Multilobular, not Bile-stained and Divided by Connective Tissue 
Hyperplasia. (Courtesy of Drs. F. J. Farnell and A. M. Harrington, and the 
Journal of Laif oratory and Clinical Medicine.) 
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Treatment.— The treatment is entirely symptomatic. Sooner or 
later the mental symptoms become so marked that the patients must be 
committed to institutions for the insane. 

Pathology.— On autopsy, the liver presents a most striking appear- 
anc*e~-a ty])ical “hobnail” liver (see illustration 14). The hepatic in- 
volvement is in all cases far advanced ; the organ is strikingly small, nod- 
ular and firm, and never bile-stained. In all the “Wilson” livers, at- 
tempts at regcn(*rat ion are shown by the active separation of the bile 
ducts in the connt'ctive tissue bands, and also by the mitotic division of 
the liver etdls resembling a formation of irregular masses of cells, in 
vvliich the architecture of the liver lobules is lost. The spleen is usually 
liypcrtroi)hied hut shows no other evidences of disease. In some of 
Wilson’s cases 1lj(* thyroid showed regressive and proliferative changes. 

The most characteristic change, however, is the bilateral, symmetrical 
degeneration of the lenticular nucleus (see illustration 15), chiefly of 



iLLUSTllATrON 15 . — BraIN OP A CASE OP PrOGHESSTVE BTLA1*ERAL LENTICULAR 
l)F,«ENKi{u\TuiN\ Hoi'izoiitMl Softion SliowiiijT Almost Complete Destruction of the 
Left Lenticular Nueleus ami Partial Destruetion of the Bi^rht Lenticular Nucleus; 
the Caudate Nmleua ia Much Smaller on the Left Side. (Courtesy of Drs. F. J. 
Fnrnell iniil A. M. Ilarrinjjtou, and the Journal, of Lahorakory and Clinical Medi- 
cine, ) 


the piitamen and less of tlie globus ])allidus. The caudate nucleus may 
be atropliied. The extei’ual capsule may be involved, but the internal 
capsule is intact, and the thalamus, save for the loss of the striothalamic 
fibej's and a thinning of the lamina medullaris externa, is normal. 

The degree of d«‘gi‘ii(‘ratioii in the lenticular nucleus varies in dif- 
ferent cases Irom a discoloration and porosity to marked atrophy or 
disintegration. In e.xtreme cases there is complete degeneration and 
cavity formation. Mierosco]>ically, tliere is destruction of the ganglion 
cells with marked proliferation of the glia and degenerative changes 
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Illustration 16. — Progressive Lenticular Degeneration, Section from Left 
Lenticular Nucleus (see Illustration 15), Showing Marked Neuroglial Increase, De* 
generated Nerve Cells in Various Stages with Tendency to the Formation of 
Satellitosis. (Courtesy of Drs. F. J. Faxnell and A. M. Harrington, and the Journal 
of Laboratory and Clinical Medicine.) 



IW»ubtbation 17.— Westphal-SteOmpell^s Pseudoscleeosis. Various Forma 
of Large GUa Cells of Alzheimer, (a) Normal Glia Cell; All Other Cells 

are Pathologic. (Courtesy of Prof. A. Jakob.) 
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(see illustration 16), but without evidences of vascular occlusions or in 
dammatory lesions. In some of the cases there were also reported d.{ 
generative changpes in the ansa lenticularis, relative atrophy of the coj - 
pus Luysii, partial atrophy of Forel’s lenticular bundle and of the stri( 
Luysian fibers. In the chronic cases the lesions are generally mor 
marked than in the acute cases, but this is not always so. 

Pathologically Wilson’s disease differs from Westphal ®-Striiin- 
pelPs® pscudosch'rosis in that in the former the degenerated areas oi 
nerve tissin* tend to soften; such is not the case in pseudosclerosis. In 
the latter there is a sclerosis which is diffuse, involving the strio-pallidum. 
optic thalamus, dentate nucleus, pons and cerebral cortex. The changes 
in the lenticular nuclei are minimal in pseudosclerosis, while in Wilson*’s 
disease the putaraina are often totally destroyed. Alzheimer's giant glia 
cells (see illustration 17), so characteristic of pseudosclerosis, are never 
found in Wilson’s disease. In a recent case reported by Greenfield, 
Poynton and Walshe • in which the clinical symptoms were those of Wil- 
son’s disease, these authors found degeneration of the nerve cells in the 
putamina and caudate nuclei with an overgrowth of neuroglia; there 
were similar, though less marked, changes in the globus pallidus and 
red nucleus; Marchi preparations of the tracts leading from the putamen 
to the red nucleus and corpus Luysii, of the posterior longitudinal 
bundle, and of the superior cerebellar peduncles showed degeneration. 

Owing to the great number of atypical cases reported (V. Economo, 
0. and O. Vogt, Bielschowsky, Ilenschen, Thomalla, Rausch and 
Sehilder” and others) as well as to the similarity of the histologic proc- 
ess of Wilson’s disease to some cases of met-encephalitis and even to 
arteriosclerotic disease of the brain, A. Jakob ® includes all these cases 
in one group which has been designated by Henschen as ‘‘spastic pseudo- 
sclerosis.” Sachs"’ is not inclined to regard the disease as a clinical 
entity. Strumpell " believes that paralysis agitans, Wilson’s disease and 
pseudosclerosis all belong to one group. Wilson himself states that 
pseudosclerosis is a nosologic conception that has been utilized to include 
cases, which, o^yiug to limited pathologic investigation, cannot be said 
to conform rigidly to the clinical and pathologic concept which he at- 
taches to bilateral progressive lenticular degeneration in his attempt to 
establish a distinct clinical entity. “Whether or not Fleischer’s'® ring 
of corneal pigmentation can be regarded as a characteristic sign of 
pseudosclerosis,” says Wilson, “remains to be seen.” 
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Synonyms, — The disease has been described by different observers 
under different names, such as Dysbasia lordotica progressiva, Dystonia 
musculorum deformans (Oppenheim), Tonic torsion spasm (Ziehen), 
Progressive torsion spasm of children (Flatau-Sterling, Hunt), Ziehen- 
Oppenheim disease (Van Bernstein), Tortipelvis (Fraenkel), Dystonia 
lenticularis (Taylor) and Grampus syndrome (Forster). 

Detoition. — Dystonia is a symptom-complex characterized by 
alterations of tonus in certain single muscles or groups of muscles result- 
ing in bizarre movements and constantly changing grotesipie deformities. 

Occurrence. — The disease was originally thought to affect mostly 
children of Russian- Jewish parentage, between the ages of eight and 
fourteen. With the increasing number of reports of cases it would seem 
that its occurrence is not confined to that race, nor does it always begin 
in childhood. It is sporadic rather than truly familial, although in a few 
instances more than one case has appeared in the same family. It 
occurs with greater frequency in females than in males. As our knowl- 
edge of the extrapyramidal motor disorders is increasing, the syndromes 
of dystonia, especially in association with, or as a sequela of epidemic 
encephalitis, is being more readily recognized clinically. This probably 
accounts for the greater number of ca.ses reported in the literature dur- 
ing the last five years. The disease is apparently much more frequent 
than it was originally thought to be. 

BymptoxQAtology. — The affection is characterized by the presence 
of wave-like, more or less rhythmic, twisting, involuntary movements 
involving various groups of muscles. The movements usually begin in 
one upper extremity and gradually extend to the other limbs, but the 
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involvement is most marked in the muscles of the pelvic girdle. The 
movements are intensified during volitional acts and mental excitement. 
The affected muscles are alternately in a state of hypertonia and hypo- 
tonia. The constant twisting associated with the alternating changes in 
muscle tonus givf»s rise to most grotesque attitudes and deformities, 
which are especially striking around the pelvic girdle, the so-called 
* * tortipel vis ^ ^ (sec illustration 19 A ) . Many cases show scoliosis, lordosis, 
wry-neck and curious deformities of the hands and feet (‘‘semilunar 
foot^' — Hunt). Owing to the tilting of the pelvis the gait is very char- 



VT X IS.—Paraplegic Type op Dystonia Musculorum Deformans. 

Note the ‘‘Scissors Attitude of the Legs. (From the Neurologic Wards of 

the Montefiore Hospital.) 

acteristic; the vertebral column is thrown forward producing a marked 
lordosis (see illustration 20 i?), the lower extremities are everted, or in- 
verted and flung about awkwardly in movements of hyperextension and 
hyperflexion. Some patients present a typical “ dromedary*' or mon- 
key" gait, while in others the tendency to hyperadduotion prodnoea a 
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^‘seissori^ait^’ effect (see illustration 18), The spasms as "^ell as the 
deformities are diminished during rest, and cease entirely during sleep. 
Most patients learn to assume a definite fixed position, ‘‘posture of 
election ’’ while standing, sitting or lying down, which gives them most 
relief from the spasms (see illustration 19 A and E). Occasionally, cer- 



ILLUSTBATION 19. — A, ADVANCED CASE OF DySTONIA MuSCUI-ORUM DePORMANS 
Showing Involvement op the Trunk, Neck Muscles and All Four Limbs. Note 
the Tilting of the Pelvis. 

B. Same Patient in Reclining Posture — “Posture op Election. “ Note the 
Hypotonicity of the Right Hand. When She Remained in This Attitude Her Move- 
ments Disappeared, and She Could Fall Asleep. (From the Neurologic Wards of 
Montedore Hospital.) 

tain voluntary movements of a limb would be made by the patient to 
influence or diminish the severe spasm, experience showing that such 
movements had a relaxing effect on the dystonic disturbance. The writer 
has observed two patients in whom the abnormal movements and de- 
formity of the spine and pelvis largely disappeared when they “crept on 
all fours.** 

The fatigue and strain brought on by the spasms increase the rate 
of the pulse, and produce vasomotor disturbances such as flushing of the 
skin and hyperidrosis. 

In uncomplicated cases the tendon reflexes are normal, but at times 
diffleult to elicit owing to deformities and contractures which may 
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exist. The superficial reflexes are normal and there are no pathologic 
reflexes. There are no paralyses, no muscular atrophies, and no ohanges 
in the electrical reactions. The sensations, sphincters and cranial nerves 
are all intact. There are no mental disturbances. 

In a case described by Ilcirnstein in 1912 there was a distinct dysar- 
thria. In 1918 the writer also reported a case in which dysarthria and 
dysphagia were present. Since then ^^immer has reported a case in 
which speech, though not definitely dysarthric, was explosive; and 
Wechsler and Brock have also reported two cases with disturbances in 
speech. There is no reason why tlie speech muscles should not be in- 
volved in dystonia as well as the other muscles. Involvement of the 
muscles of articulation is not unusual in the dystonia syndromes follow- 
ing epidemic ene(‘plialitis. The writer has now under observation a 25 
year old woman who had an attack of acute epidemic encephalitis five 
years ago wdiich was follow^ed by a dystonia involving the distal ends of 
the right upper and lower extremities, right sterno-clei do-mastoid and 
tongue. This patient also shows a parkinsonian tremor in the left hand. 
Wechsler and Brock also rejiort a ease of dystonia with a parkinsonian 
tremor of the right thumb and hand; their case apparently gave no his- 
tory of a preceding encephalitis. 

In dystonia all volitional movements are performed as if there were 
a conflict in action of the different muscle groups, a reversal of muscle 
tonus. Th(‘re is an inability to dissociate harmoniously the essential 
muscle tonus elements of a simple movement, namely contraction of the 
agonists and antagonists. This, Hunt designates as the **paradoxic^* or 
‘‘reverse phenomenon’* of dystonia, and he considers it diagnostic in 
the differentiation of this disease from spastic, hysterical and other 
forms of spasmodic contractures. The phenomenon is elicited in the 
following manner: The wrist joint being held in flexion by the patient, 
wdieii he is recj nested to extend the wrist, he makes an attempt to do so, 
but instead of extension there are several involuntary flexions to a 
greater angle than there was originally, and after a perceptible lapse of 
time the desired extension is first executed. The same result may be 
obtained in any of the involved joints. 

Treatment. — Therapy has had little or no effect. Before the or- 
ganic nature of the affection was recognized various methods of treat- 
ment such as psychotherapy, electricity, hydrotherapy, laetallotherapy, 
and the administration of extracts of the various glands of internal 
secretion w^ere employed. In one of Praenkel’s cases, reeducation 
seemed to help for a time, as did the intraspinal injection of mag- 
neilium sulphate. Sedatives, such as bromids, hyoscin, luminal and 
even morphin are occasionally indicated to give these patients relief 
from the severe and exhausting spasms. In several cases at the Monte- 
fiore Hospital general anesthesia with chloroform was resorted to ; re- 
laxation occurred after the patients had been completely anesthetized. 
The patients stood the anesthesia very well, but upon its withdrawal 
and before full consciousness had been regained, the dystonic movements 
recurred and were just as severe as before the anesthesia. In several 
cases the application of a plaster-of-Paris cast to prevent contractures 
aggravated the condition. In one case in which the dystonia was limited 
to the lower limbs (paraplegic type), an epidural injection of physiolo^e 
salt solution was followed by a cessation of the movements for ei^t 
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Illustration 20. — Dystonia Musculorum Deformans. Ilemiplogie Type, 
Bight Ilemi dystonia More Marked in the Upper Extremity than in the Lower. 

B. Lordotic Attitude of Dystonia. (Courtesy of Drs. Weehsler and Brock, 
and Archives of Neurology and Psychiatry.) 


hours; in view of the fact that there was no paralysis of the limbs fol- 
lowing this procedure, the writer is unable to explain this transient ces- 
sation of the dystonia. In still anotlier case with isolated dystonia of 
one upper limb (monoplegic type), ramisect ion (Royle operation) of the 
cervical sympathetic chain on the side of the dystonia had no effect on 
the movements. 

Prognosis. — The disease is chronic, progressive and incurable. The 
prognosis as to life is good. One of the writer’s patients has had the 
disease for 16 years, and except for the dystonia which involves almost 
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every segment of his body, his health remains excellent# The patients^ 
as a rule, die of some intercurrent disease. The progression of SJ^ptoiris 
varies in different cases; one or two years may elapse between the onsei 
of the dystonia in one limb and its extension to another limb. In one 
of our patients at the Montefiore Hospital the involvement of the limb^ 
was hemilateral for a, period of nine years (see illustration 20 A). 
Isolated dystonia is much more frequent in the post-encephalitic cases 
than in the “idiopathic’’ ( ?). The association of chorea, athetosis, and 
paralysis agitans tremor with dystonia is also much more frequent in the 
post-encephalitic cases. There are cases reported in the earlier literature 
in which improvement occurred spontaneously or after treatment, but 
such improvement was only temporary, to be followed by exacerbations, 
which were just as severe as the original attack. In the neurologic wards 
of the Mount Sinai Hospital, where we had opportunity to observe an 
unusually large number of cases of acute (?) dystonia associated with 
acute and subacute encephalitis, we were able to obtain remissions in 
several instance's after we subjected the patients to progressively in- 
creasing doses of typhoid vaccine injected intravenously. As a rule the 
more severely these patients reacted to the vaccine the more certain and 
the longer were the remissions. None of the patients were permanently 
cured. The chronic “post-encephalitic” cases showed no remissions fol- 
lowing several scries of typhoid intravenous therapy, even though they 
reacted to the vaccine as severely as the acute cases. 

Pathology. — Oppenheim believed the disease to be due to pathologic 
changes in tlie cells of the cortex which control muscle tonus. Fraenkel 
thought the disease to be due to faulty calcium metabolism. Studies of 
the calcium metabolism at the Montefiore Hospital on one of the patients 
afflicted with a severe type of the affection showed no abnormalities. 
Dana believed the disease to be a neurosis allied to general tic; Seelert 
also thought it was psychogenic in nature. Boniihoeffer classed it among 
the choreas, and Bing among the athetoses. Jelliffe thought that the 
lesion involved some portion of the cerebello-thalamo-cortical arc, prob- 
ably cortical to the red nucleus and possibly in the region of JT and S" 
of Forel’s field. Hunt, after an exhaustive clinical study of six 
says that “the lower type of mechanism is at fault, one which is elpi^ely 
associated with the corpus striatum, but which is engaged in the rfigula- 
tion of tonus, Cvspecially in its relation to the reciprocal afevitie^^? the 
agonistic and antagonistic muscles, for this constitutes one of the es- 
sential factors in the motor disturbances of torsion spasm ; but the pres- 
ervation of facial expression and articulation is against a localization in 
the corpus striatum, for we know from many pathological studies that 
the face and articulation are both involved in this localization.'* Sub- 
sequent pathologic studies have shown the correctness of Hunt's hy- 
pothesis as far as localizing the lesions in the corpus striatum is con- 
cerned ; it has also been shown clinically that the face and articulation 
may be involved in the disease, and that owing to the somatotopicity of 
the striatum corresponding to the various regions of the body, dystonia 
of the facial and of the speech muscles can be anatomically represented 
by lesions in that ganglion. 

Only a few cases of dystonia have thus far come to necropsy. 
Ziehen's first case is said not to have shown any lesions in the nervous 
system. In 1918, Thomalla reported a casein which necropsy revealed a 
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“bilatfcral lesion, a total necrosis of the putamen and hepatic cirrhosis,'* 
He reports the ease as one of “torsion spasm, "and comments upon the 
similarity of the lesions to those found in so-called Wilson's disease." 
Wimmer reports a case with a fairly typical clinical picture of dystonia 
in which he found cellular degeneration and neurogliar changes in the 
caudate and lenticular (putamen) nuclei, in the dentate nucleus olthe 
cerebellum, in the thalamus, pons, cerebral cortex and spinal cord. The 
changes resembled thpse seen in pseudosclerosis and those found in the 
striatum were not more marked than elsewhere. According to Jakob, 
torsion spasm, like athetosis, is based on a pallidal lesion, both being de- 
pendent upon the relative functional capacity of the striatum; the lat- 
ter must be at least partially intact in order that the pallidal athetoid 
hyperkinetic movements may develop. Hall also pointed out that the 
pathologic process is not limited to the lenticular nucleus, but involves 
the pons and cerebral cortex as well. He further states that degenera- 
tion of the liver may be found alike in progressive lenticular degenera- 
tion, pseudosclerosis and dystonia. Schneider is of the same opinion as 
to the hepatic cirrhosis in all these syndromes. 

From all the pathologic evidence available it would seem that there 
is as yet no unanimity of opinion as regards the pathology of dystonia. 
All that one can say at this time is that Wilson's disease, pseudosclerosis 
and dystonia (according to Jakob, also perhaps some forms of athetosis) 
are variations in clinical expression of a pathologic process which is 
essentially the same, and that the predominating involvement is in the 
striatum. There is also no doubt that the so-called “idiopathic" variety 
of dystonia begins as a degenerative lesion ab initio, whereas the “post- 
encephalitic" variety begins as an inflammatory lesion, which goes on 
later to degeneration. It would also seem that whereas the maximal 
lesions in both varieties are in the striatum, there is a greater tendency 
to diffuse involvement of other systems in the “post-encephalitic" than in 
the idiopathic variety. 

The etiology of the idiopathic variety remains wholly obscure. 

Historical Summary. — At a meeting of the Berlin Psychiatric So- 
ciety, held in December, 1910, Ziehen reported 5 cases of peculiar twist- 
ing spasms in children, which he called “torsion spasm." Three of 
these cases had been previously published by Von Schwalbe in 1908. In 
October, 1911, Oppenheim published the clinical histories of four similar 
cases, and outlined a symptom-complex to which he gave the name “Dys- 
tonia musculorum deformans. ' ' Numerous writers have since then called 
the disease “ Oppenheim 's disease." This name is unfortunate because 
the symptom-complex of dystonia is apt to he confused with that of 
**myatonia congenita** which is also sometimes described in the literature 
as ** Oppenheim* s myaionia.** In his original paper on dystonia, Oppen- 
heim stated that he had seen similar cases before that time, but that 
he did not know whether they were cases of hysteria, hysterical scoliosis, 
lordosis, or idiopathic bilateral athetosis. Since then numerous cases 
bdonging to this group have been reported both abroad and in this 
country. Although the mechanism of the pathognomonic symptom of 
disease, the “torsion spasm," still remains unknown, the organic 
bads of the condition has been fairly well established. Our clinical 
kumledge of the condition has been especially enhanced by the numerous 
of general and partial dystonia observed during the recent 
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epidemics of encephalitis Both clinically and patholo^cally the con- 
dition bears such close resemblance to Wilson’s disease, pseudosclerosis, 
double athetosis, and some forms of isolated tics, that, for the present, at 
least, it would be best to regard it merely as a variety of e3rtrapyrainidal 
disease whose motor disorder is predominatingly dystonic in nature, 
rather than as a distinct clinical entity. 
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Introduction. — In 1871 William Hammond of New York described 
a condition — ■“ oliaracttM’ized by an inability to retain the fingers and toes 
in a fixed position into which they may be placed, and by their continuous 
motion, due to involuntary contractions that take place slowly, ap- 
parently as if with delilioration and great force” — ^which he called 
athetosis” without, Ti0^ = to place). The condition is also 
known as mobile spasm.” 

This disorder of motility is not a disease sui generis but is a peculiar 
phenomenon observed in various organic diseases of the central and 
peripheral nervous system. It is much more frequent in diffuse cerebral 
disease (encephalitis, cortical sclerosis, porencephaly, etc.) than in focal 
lesions. Athetoid movements may occur in general paralysis, tabes, 
subacute combined sclerosis and in peripheral neuritis. Inasmuch, how- 
ever, as m most of these conditions the mechanism of the movements is 
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based on ataxia, they are usually designated as ‘^pseudoathetoid,*^ limit- 
ing the term ‘^athetosis” to movements due to diffuse and focal lesions 
of the brain which give rise to hemiplegia or diplegia. In the latter in- 
stance it is frequently combined with posthemiplegic contractures and 
nearly always affects only the fingers or toes. 

Symptomatology. — Athetoid movements are slow, rhythmic, invol- 
untary twisting spasms most marked in the fingers and wrfsts, and in the 
severer cases, in the forearm, elbow, shoulders and leg, where the most 
common movement is an involuntary hyperextension of the great toe. 
The movements are usually described as '‘writhing,’' "cramp-like,*' 
"vermicular,” "serpentine,” "ameboid,” "like tentacles .of polypi,” 
etc. Typical athetoid movements consist of a separation and adduction 
movement combined wn'th flexion and hyperextension ; all fingers do not 
mdve at the same time or in the same direction ; there may be alternate 
abduction and opposition of the thumb with flexion or extension of the 
wrist and pronation or supination of the forearm. The movements rarely 
involve the muscles of the face and neck (platysma) but when they do, 
they give rise to the most hideous grimacing and most bizarre contortions. 
The constant morbid excess of motion is frequently followed by a hyper- 
trophy of the muscles and hypermobility of the joints in the involved 
segments. 

As a rule, the movements disappear during sleep, although in severe 
cases they may be present even then ; they are diminished in intensity 
during rest, and if the hands and feet are interlocked, they may cease 
entirely; the slightest physical or mental excitement intensifies them; 
attempts at active or passive movements of the affected, and occasionally 
even of the unaffected limb, are followed by a temporary cessation of 
the athetosis, only to be renew^ed with greater violence. The patients are 
sometimes able to restrain momentarily the abnormal movements, but 
they must make a supreme effort of the will to do so; enforced restraint 
is followed by unusually strong movements. The lower extremities are. 
as a rule, affected to a slighter degree than the upper ; the spasm is ex- 
tensor in type, and the foot tends to assume the position of talipes 
equinovarus. 

In athetosis due to cerebral lesions the movements are usually asso- 
ciated with a spasticity or rigidity of the muscles in the segments in- 
volved. In some cases the athetoid movements may be combined with 
incoordination of voluntary movements varying from slight ataxia to 
violent jerky movements similar to those observed in multiple sclerosis 
with marked cerebellar involvement. 

Athetosis per se has no effect on the reflexes; the condition of the 
latter, and the presence or absence of pathologic reflexes will depend 
on the localization of the lesion which gives rise to the athetosis. 

Diagnosis. — The diagnosis of the condition with the characteristic, 
slow, gradual, rhythmic, worm-like movements involving most commonly 
the distal ends of a non -completely paralyzed limb, and only rarely the 
muscles of the face, tongue and neck, as a rule, presents no difficulties. 
Athetoid movements may resemble choreiform movements ; close examina- 
tion, however, will show that the latter begin abruptly, they are not 
rhythmic and do not involve continuously the same muscles or groups 
of muscles; in contrast to athetoid movements, during w^hich there is a 
prolonged, though changing contraction of muscles with a tendency to 
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hypertonicity, choreiform movements are interrupted by periods of rest, 
varying in duration, during which the muscles become flaccid (atonic). 
In this connection it must be borne in mind that in practice one en- 
counters motor affections which are transitions between chorea and 
athetosis, and which are strictly speaking neither purely athetoid nor 
purely choreiform ; furthermore, both forms of movements may coexist in 
the same case, giving rise to choreoathetosis. 

There is no difficulty in distinguishing athetoid movements from 
asROciated movements when it is remembered that the latter are muscular 
contractions occurring, when movements are executed or attempted, in 
muscles not directly concerned in the movement attempted; often the 
corresponding raascles of the opposite side of the body, and of the face, 
participate in the associated movements. 

OlMcal Types. — Jakob recognizes three types of athetosis; 



iLLiTSTit AVION 21 .— Case of Syphilitic Mitscular Rigidiit with Athetosis op 
THE hzrr Arm T'olwwing an Apoplectic Le.sion (foe) in the Pallidum or the 
Bight Side. 8tntus Oribratus in the Strio-Palliiium of Both Sides. Myelin Fiber 
Stain. Frontal Section. (Courtesy of Prof. A. .Takob.) 

(1) Symptomatic Athetosis.— This type is seen in cases of Wilson's 
disease, syphilis or arteriosclerosis of the brain, encephalitis, etc. Ac- 
cording to Jakob athetosis in adults is found only in cases in which there 
BTe lesions in the globus pallidiis ; this nucleus, however, must be partially 
intact, otherwise this form of hyperkinesia cannot develop; if these 
lesions, however, enlarge or multiply, the athetosis ceases and muscular 
rigidity makes its appearance. ' The pallidum, like the striatum, has a 
somatotopical localization, the area representing the head lying orally, 
then the area for the upper extremity, then that for the trunk and flzudfy 
that for the lower extremity. (See illustrations 22 and 23.) 
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(2) Athetosis of Earliest Childho(»>.— This form of athetosis is 
obseryed in Little’s disease. The condition is congenital and is char- 
acterised by convulsions, muscular rigidity and athetosis; the intellect 
may remain unimpaired. The anatomic basis of this form is the so- 
called status marmoratus of the striatum” (the Vogts) with the char- 
acteristic myelin fiber picture in this gray nucleus. It is due to a dis- 
turbance in development and is the only affection of the striatum giving 
rise to pure athetosis. 



Illustration 22. — Case or Muscular Rigidity Due to Cerebral Arterio- 
sclerosis WITH an Apoplectiform Athetosis op both Lower Extremities with 
Tendency to Twisting Movements. Status Cribratus in the Strio-Pallidum of Both 
Sides; Lar^e Symmetrical Foci (foe) in the Posterior Part of Both Ansae Lenticu* 
lares. Myelin Fiber Stain. Frontal Section. (Courtesy of Prof. A. Jakob.) 

(3) Athetosis in Infantile Cerebral Palsy. — This variety is char- 
acterized by spastic hemiplegia, athetoid movements, feeble-mindedness 
and epileptic convulsions. These cases show anatomically the Biel- 
schowsky type of cerebral hemiatrophy with degeneration of the third 
layer of the anterior central convolution in addition to a mild involve- 
ment of the striatum. 

Modern writers do not agree as to whether ^*athStose doulU” or 
generalized bilateral athetosis of childhood and adolescence, belongs to 
Jakob’s type 2 or to type 3. The lesions at the basis of ath4tose double 
are diffuse with special involvement of the globus pallidus (see illus- 
tration 23). Clinically this form appears as a concomitant of the serious 
spastic congenital diplegias, and is characterized by the presence of gen- 
ewdized, bifiiteral, spontaneous, symmetrical wriggling and twisting move- 
ments of the muscles of the face, neck and extremities. The abnormal 
movements are best elicited during attempts at voluntary movement; 
tli4^ are aggravated by the slightest mental excitement, and are gen- 
erally^ though not always, accompanied by hypertonicity of the involved 
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muscles The peculiar contortions of the body with the grimacing of the 
face present a striking clinical picture not unlike that observed in Hunt, 
ington's chorea. The involvement of the muscles of articulation inter- 
feres with speech; involvement of the muscles of the tongue and of the 
muscles of mastication interferes with the taking of food. The participa- 



ILLIISTRATION 23.— A CASE OF AtH]6tOSE DOUBLJ; SHOWING THE STATUS DYS- 
MVELINATIJS OF C. AND O. VooT, IN THE Paludum (Poll). These Cases Frequently 
Terminate in Hypertonic Akinesia. Myelin Fiber Stain. Frontal Section. (Cour- 
tesy of Prof. A, .lakob.) 


tion of the diaphragm and of the musxjles of respiration gives rise to a 
peculiar jerky and grunting form of breathing. It is important to re- 
member tliat most pronounced forms of athtHose doublfe^ occur in cases 
with very little motor i)aralysis. 

Treatment. — The treatment is purely symptomatic, and not very 
satisfactory. Sedatives, systematic exercises, hydrotherapy, electric- 
ity, and all sorts of mechanical contrivances for the purpose of im- 
mobilization have been emjdoyed, but the results have not been of 
sufficient benefit to recommend their use. Surgical treatment has been 
resorted to by Hammond, Spiller, Media and Bossi, Sir Horsley and 
others ; the good results reported to have followed were in cases in which 
the movements were limited to groups of muscles or to one limb. In the 
bilateral form of the disease with diffuse involvement of the brain and 
associated with mental deficiency and epilepsy, surgery can promise very 
little hope. 

Proi^osis.-— In the symptomatic form the prognosis of athetosis is 
that of the primary disease which gives rise to it. In the other forms 
the prognosis as to life is good. Prom the pathologic nature of the con- 
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dition it is obvious that the outlook for recovery is very poor, except 
perhaps in the cases in which syphilis is an etiologic factor* The dis- 
ease lasts many years, death being due to some intercurrent complication. 
Pathology. — The pathology has been discussed under the heading 

of clinical types. 
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Definition. — The myoclonias are characterized by the common symp- 
tom of rapid, involuntary, clonic contractions of single muscles or groups 
of muscles, occurring in paroxysms, and which produce no movements or 
the very slightest movements of the parts affected. 

Symptomatology of Clinical Types. — Paramyoclonus Multiplex. — 
In 1881, Friedreich described a symptom-complex in which lightning- 
like, jerky contractions of the muscles is a predominating feature, and 
which he called ^^paramyoclonus multiplex.’’ The involvement is sym- 
metrical, affecting mainly the muscles of the extremities and the trunk, 
e.g., the latissimus dorsi, trapezii, gastrocnemii, quadriceps extensors, 
the pectorals, the recti abdominis, biceps humeri, triceps, etc. The facial 
muscles, as a rule, are not involved, but the larynx and diaphragm may 
sometimes be affected. The movements are confined to muscle fibers, 
bundles or individual muscles, and resemble fibrillary twitchings; at 
times the contractions cause the bulging of an entire muscle. These 
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twitehingB occur at the rate of from 30-100 or n^ore per mnote, 
for me?al minutes; they may occur every half hoiw or more often, 
depending upon the severity of the disease. The jerkmgs may be ar- 
rested by calling the patient attention to them; they are aggravated 
by rest and distraction of the patient's attention; they are diminished 
or may cease entirely during sleep. The oscillations are irregular^ vio- 
lent ones alternating with weak ones. Although the involvement is sym- 
metrical, the contractions are neither synchronous nor rhythmical. A 
tap upon a tendon, a touch of the skin or the mere exposure of it will 
start a jumping and vibrating of the muscles in all directions, and quite 
independently of one another. The twitchings after such stimulation 
will appear as if the muscles vrere shocked by a weak electrical current. 
No matter how violent the contractions are, they never produce move- 
ment in the limbs or joints to which the muscles are attached. L. P. 
Clarke ^ reports a case of this disease in a patient in whom the myoclonic 
contractions became most marked and uncontrollable when he turned 
around in bed to change his position. There are other similar cases re- 
ported in the literature. 

The reflexes, superficial and deep, the myotatic and electrical irri- 
tability are normal; the cranial nerves and the sensibility are unaf- 


fected. 

In the cases recorded, males seem to be more frequently affected than 
females ; the symptoms begin at any time of life between puberty and the 
age of sixty, fifty being the most common age. The disease may ocCur 
spontaneously or after fright, trauma (Starr, Carri^re, Bertrand), men- 
tal or physical exertion, and after infectious^ fevers (Raymond, Valebra, 
Sterling, Meynert ) . Many cases are said to occur in Italy after malaria. 
M. Lafforgue ® reports a case in which pronounced myoclonic symptoms 
appeared in one of his patients on the tenth day after a severe attack 
of mumps which was complicated with orchitis. Remak saw a case 
following diphtheria. 

The disease has been met with as a complication of lead poisoning 
(Leusche), of paresis (Grawitz, Williams), of anterior poliomyelitis 
(Bailey), of meningo-encephalitis (Clarke), and the writer has seen it 
complicate Friedreich’s ataxia in twin brothers. Lenoble and Aubineau 
report a case complicated with glycosuria. (Autopsy in this case 
showed no lesions in the brain or cord.) 

Unvebricht’s Myoclonia. — ^Unverricht has described a form of myo- 
clonia which is characterized by its familial nature and its association 
with epilepsy. It has been known to affect successive generations. The 
twitchings in this special form involve the muscles of the tongue, 
pharynx and diaphragm. The epileptic seizures occur in the beginning 
at rare intervals, but become more frequent later in the disease; they 
occur especially at night. The frequency of the occurrence of the dis- 
ease may be gathered from the following statistics: Shanahan met the 
disease 7 times in 2,150 cases of epilepsy, Williams 6 times in 794 cases, 
and Turner twice in 2,000 cases. In many of the cases the patamyo- 
clonus antedates the epilepsy, and in many of the cases the epilepsy 
escapes recognition because the seizures may occur only during the night ; 
in most of the cases, however, the epileptic seizures precede fh^ myo- 
cbnia which usually develops at the age of 4;en. As the disease advaimes, 
the epilepsy diminishes and the myoclonia becomes more 
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Rhein =* reports a case of familial myoclonus in a sister and brother in 
whom the typical myoclonia was not associated with any form of epilepsy 

In Unverricht s myoclonia the twitchings are intensified by the in- 
fluence of emotion or after physical exertion. The tendon reflexes, 
myotatic and ne^e irritability axe increased. Lundborg has emphasized 
the tendency which patients afilicted with myoclonus have to develop 
a dementia similar to dementia precox, late in the disease. 

Lundborg 's Myoclonia.— A variety of myoclonia, which seems to be 
quite prevalent in Sweden, was studied by Lundborg wlio found that 
during the early stages of the disease the patients had alternately good 
and bad days. He spoke of a ‘‘psychoclonic reaction” in which the 
symptoms are aggravated by emotion, a “psychotonic contraction” dur- 
ing which tonic contractions of certain muscles take place during em- 
barrassment with consequent inhibition of movement, and of a “senso- 
clonic reaction” in which the myoclonia becomes very intense on the 
“bad days” after the slightest sensory stimulation. 

Popoff * reports a case under the name of Myotonoolonia in which 
a 19 year old male had developed, at thirteen, clotiic contractions of the 
left wrist during voluntary movements; later the fingers became in- 
volved. Three years after this, tonic contractions developed in the 
muscles of the forearm, followed hy tonic and elonie contractions of the 
muscles of the neck, and finally in the flexor muscles of the trunk ; the 
spasms would last for two months after which they would disappear to 
return later. ' In addition to the myoclonic contractions, there wms a 
tremor involving the entire body, which would increase when the patient 
attempted to straighten out his body. When sitting, lying down, or 
sleeping, the tonicity and tremor would both disappear. The psyche was 
normal and there were no indications of organic nervous disease. The 
patient’s father and younger brother show^ed similar myoclonic dis- 
turbances, hut without involvement of the abdominal muscles. 

Cases similar to those of Unverricht and Lundborg have been de- 
scribed by Buhrer, Gamier, Verco, Putnam, Molt and others. 

Nystagmus-Myoclonia. — Lenoble-Aiibineau described a rare and 
obscure disease which occurs almost exclusively in the Celtic rac<*s of 
Brittany and Great Britain. It is a hereditary, familial disease char- 
acterized by spasmodic twitchings of the external muscles of the eye and 
of the extremities, and tremor of the head. Exposure or percussion of 
the mascles intensifies the twitchings which can, to a certain degree, be 
voluntarily suppressed ; the reflexes are exaggerated. Trophic and vaso- 
motor disturbances are not uncommon. Stigmata of degeneration, such 
as deformed teeth, body and facial a.symmetry, local hyperidrosis, cir- 
cumscribed edema and lividity of the .skin are often present. The dis- 
ease, although incurable, does not seem to be progres.sive. No patho- 
logic changes have been found in the cases examined. 

N. S. Yawger,® of Philadelphia, has recently reported several cases 
of familial head nystagmus in four generations associated with ocutar 
nystagmus in a Russian- Jewish family. There were several stammerers 
in the family. Both sexes had the combined nystagmus and both trans- 
mitted it to their children. In none of the cases was there spontaneous 
nystagmus; in most of them the ocular movements, the speed of whicli 
was from 120-200, preceded the head movements, of which the patients 
were not conscious unless their attention was called to them. The head 
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movements were horizontal, in the same direction as the movements, 
and coordinated; the approximate frequency being 20 per minute. All 
the patients were mentally alert and had no other signs of organic nerv. 
ous disease. Similar cases have been reported by Popper.^ Rosenfeld,® 
Thompson,® and Nettleship.^® 

Myoclonia and Epidemic Encephalitis. — Myoclonic movements are 
frequently observed in epidemic encephalitis, giving rise to the so-called 
myoclonic form of encephalitis."^ In a few cases rhythmic movements 
of the distal portions of the extremities, abdominal or facial muscles 
appear after an attack of encephalitis; the myoclonic movements in 
these cases may be associated with parkinsonian and with choreiform or 
choreo-athetoid movements in the same, or in different segments of the 
body. These cases, however, are very rare. A more common form is 
the one designated by Hunt and others as ** acute infectious myoclonus 
multiplex/" In this form tlie disease begins with myoclonia. These 
patients present quite a uniform and rather striking clinical picture, 
which consists of severe headache, drowsiness followed by insomnia, 
lancinating pains, forceful, shock-like contractions of the abdominal 
muscles occurring at the rate of from 40 to 60 per minute, and a peculiar 
delirium. The delirium presents the characteristics of a toxic delirium 
with fleeting hallucinations, illusions and transitory delusions. These pa- 
tients are extremely restless, apprehensive and confused. In the severe 
type in the later stage, there may be apathy and a tendency to stupor. 
The mental symptoms are more marked at night, and the delirium fre- 
quently assumes the characteristics of an occupational delirium. The 
lancinating pains are usually limited to the same segments as the myo- 
clonic movements, giving rise to the radicular type of myoclonic en- 
cephalitis. In some of these cases the lancinating pains are frequently 
associated with hyperalgesia and hyperesthesia, not unlike that observed 
in posterior root irritation due to an infections or neoplastic process, 
but without evidences of paralysis. The lancinating pains and myo- 
clonic movements may, at the onset of the disease, begin in the trunk and 
extremities; at first they are local, but soon become generalized. As a 
rule, the shooting pains continue with diminishing severity over a period 
of one or two weeks, but occasionally they may persist with considerable 
intensity for three or even four weeks. The pains usually precede the 
characteristic muscle jerks which may be associated with muscle waves 
(myokymia) and fibrillary twitchings. In some cases,^an interval of a 
week or more may elapse before the appearance of the myoclonus, myo- 
kymia and fibrillations. The muscular twitchings are bilateral, multiple 
and generalized, although a tendency to localization in certain regions of 
the body may also occur, and more especially in the trunk and abdominal 
muscles. The myoclonic contractions are quick and of short duration, 
involving individual muscles or groups of muscles, but not synergistic 
groups, so that the resulting locomotor effect is comparatively slight. 

Hamill described a group of cases belonging to this type in all of 
which the movements were increased during sleep and during excite- 
ment, whereas voluntary movement had almost no effect. In Hamill’s 
cases the movements involved the muscles used in forced respiration such 
as the sterno-cleido-mastoids, pectorals, latissimus dorsi and abdominal 
muscles. 

Krebs describes rhythmic and arrhythmic myoclonic movements in 
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epidemic encephalitis ; according to him, the arrh3rthmic type recalls the 
contractions of the paramyoclonus of Friedreich ; the rhythmic type dif- 
fers from the arrhythmic in that it moves the limbs. Hume, Nattrass 
and Shaw found myoclonic movements in 14 out of 20 cases of 
lethargic encephalitis; the movements were limited to the limbs in 9 
cases, to the abdomen and back in 3, and to the face and jaw in 2. The 
cases reported in the literature as epidemic hiccup’’ are probably 
examples of myoclonic encephalitis with special involvement of the 
diaphragm. 

The prognosis of the myoclonic form of encephalitis is very grave. 
Most of the acute cases observed by the writer terminated fatally; the 
patients appeared toxic from the very onset of the disease and death 
was due to exhaustion. With a few exceptions, the cases that recovered 
showed a subsidence of the myoclonic movements that was simultaneous 
with that of the mental symptoms, the shooting pains persisting long 
after the myoclonic movements and the mental symptoms had disap- 
peared. The similarity of the clinical picture as well as the fatal out- 
come of so many of the cases to that of ‘‘electric” or Dubini’s chorea 
naturally raises the question whether the original cases reported by 
Dubini may not have been cases of myoclonic encephalitis. 

Diagnosis. — The clonic, lightning-like, rapid, symmetrical, paroxys- 
mal twitchings of the muscles of the trunk and extremities, without in- 
volving the face (except in the cases of myoclonic epidemic encephalitis), 
and producing no movement of the parts affected are sufficiently char- 
acteristic to establish the diagnosis of myoclonia. 

Treatment. — Various sedatives, extracts of the different glands of 
internal secretion, galvanic electricity and hydrotherapy have been 
recommended. Psychotherapy is of service only in cases associated 
with hysteria. The writer obtained favorable results from very large 
doses of chloral hydrate, 25 to 40 grains (1. 6-2.6 gm.); the results, 
however, were only temporary. Hyoscin and bromids seemed to have 
no effect. In the “encephalitic” cases the injection of typhoid vac- 
cine (intravenously) was followed by no better results than after the 
administration of chloral. In several cases lumbar puncture was fol- 
lowed by a temporary cessation or alleviation of the myoclonic move- 
ments ; such imi)rovement was noted only in the cases in which the spinal 
fluid was under markedly increased pressure. Piticariu reports good re- 
sults from the intravenous injections of the patient ’s spinal fluid. Once 
a week, he performed a lumbar puncture, and each time injected 10 c.c. 
of fluid intravenously. As many as seven such treatments were given. 

Prognosis and Duration. — The prognosis as to recovery is not good. 
The cases which have been reported as cured were probably hysterical 
in nature. Remissions and relapses are not uncommon. The disease 
may last indefinitely; many patients have lived to be 70 years old. 
Death, as a rule, is due to deglutition pneumonia, or myoclonic spasm 
of the pharynx (rare involvement). In the older cases, death may be 
hastened by the onset of a gradual dementia and marasmus. 

Pathology and Pathogenesis. — ^Hcilig, on account of the facial in- 
volvement in some of the cases at the beginning of the disease, believes 
it to be a form of hysteria, tic, or chorea. Striimpell, Huchard, Fiessinger 
and others consider the disease identical with hysteria. Hoffman and 
Bottiger think the condition closely related to, or identical with chronic 
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chorea. Farge, Mcttler, Williams, Lugaro-Soury and others consider 
myoclonic contractions a symptom of other diseases. Stadler « reports 
two cases in which in addition to the characteristic muscular contractions 
there was in each case a progressive bilateral atrophy affecting adjacent 
muscles, not in any particular groups, without fibrillary twitchings, 
reaction of degeneration, or sensory disturbances, and on account of 
these findings, he is inclined to consider the disease similar to myotonia 
(Thomsen s disease). Popoff also considers the disease myopathic in 
origin. Friedreich himself thought it is due to an irritation of the ante- 
rior horn cells, and Tiitschaninow who reproduced the twitchings in dogs 
experimentally by injecting the spinal cord with carbolic acid, is inclined 
to agree with him. 

Homer and Vaulair believe the cause to be a hypersensitiveness of 
the receptor cells of the spinal cord. Hunt also thinks the disease is 
Sjjinal in origin. Strasman contradicts this view. Lundborg thinks the 
contractions are produced by intestinal intoxication. V. Wagner- Jauregg 
observed in animals, deprived of their thyroid and parathyroid glands, 
spasmodic phenomena resembling myoclonia. Raymond thinks that myo- 
clonia may be caused by hysteria, pyschasthenia, or epilepsy and may 
accompany any organic disease of the nervous system. Murri, Seppilli, 
Patella, Massalongo, Clark and Prout consider the origin of the disease 
to be an irritation of the motor cortex. F. Schultze suggests that con- 
vulsive tic is a monoclonia, while general tic is a polyclonia ; he believes 
Tlnverricht^s myoclonia to be the same as chronic progressive chorea. 
Dana would regard myokymia a form of myoclonia. Oppenheim con- 
siders paramyoclonus multiplex an independent disease, and considers 
linverricht’s cases as being a special type of it, or a different disease, and 
he believes that in addition to these there are some obscure diseases in 
which myoclonic contractions may be symptoms of special importance. 
He calls attention to the difficulties encountered in the recognition of 
the hysterical myoclonias. 

The results of anatomic examination have thus far simply added to 
the confusion which exists both as to the pathology as well as to the 
pathogenesis of the disease. In many cases, intense lymphocytic infil- 
tration was found in the brain and cord. In a case of familial myo- 
clonus epilepsy, Sioli found slight degeneration in the upper cervical 
cord, the so-called Hellweg triangular tract ; the anterior horn cells were 
normal. The cerebral cortex was like that found in epilepsy, and in 
the cerobonum he found a large lipoid mass near the dentate nucleus, 
which extended into the white matter of the cerebellum and somewhat 
into the pons. Sioli does not know whether this lipoid mass was a chance 
finding, or whether it bears some relation to myoclonia. It may also be 
of interest to note that Hunt found a hypertrophy of the primary fibers 
in the muscles. 

H. Roger is certain that these muscle changes are secondary. In 
some of the reported necropsies in cases of epidemic encephalitis showing 
myoclonic movements, lesions have been found in the pons, midbrain, 
locus niger, medulla oblongata and spinal cord. The variations of the 
pathologic findings in the reported cases, however, are so great as to leave 
the question unsettled. Hunt suggested that rhythmic myoclonia re- 
lates to a disturbance in the infrastriatal mechanism and that non- 
rhythmic myoclonia (paramyoclonus) relates to lesions in the medulla 
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and cord. This view is concurred in by H, lioger.'^ In view of the 
fact that most cases of epidemic encephalitis show diffuse lesions scat- 
tered throughout the central and peripheral nervous system, it would 
seem almost impossible to localize definitely the lesions responsible for 
the my^lonia. On clinical grounds, one may perhaps be justified in 
attributing the myoclonic movements to an irritative lesion of the lower 
motor neuron. 
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SPASMS 

Localized muscular spasms, p. 557 — Facial s])asm, ]). 55S — Spasm of 
the muscles of mastication, p. 559 — Spasm of the tongue, p. 5()0 — 

Spasm of the muscles supplied by the glossopharyngeal nerve, 
p. 560 — 8pa.sm of the musclc.s" of the neck (torticollis), [». .561 — 

Spasm of the muscles of the trunk and extremities, p. 565 — 

Spasm of the respiratory muscles, p. 564 — Saltatory reflex spasm, 
p. 564 — Camptocormia, p. 565— References, p. 565. 

Localized Muscular Spasms 

General Considerations. — Tn general, it may be said that a ‘‘local- 
ized spasm” is a symptom and not a disease. It is defined by Brissaiid 
as a reflex movement due to an irritation along the pathway of a periph- 
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eral reflex arc. The movements of a spasm are brusque, resembling the 
muscular contractions following electrical stimulation. The muscles in- 
volved correspond to the anatomic distribution of a nerve. If a portion 
of one nerve is involved, the spasm may be partial or fascicular, as in 
spasm complicating facial palsy ; if the whole nerve is involved, the con- 
vulsive movement may be similar to the performance of a purposive act. 
In facial spasm, the forehead of the affected side is wrinkled by the con- 
traction of the frontalis muscle, while the eye is closed by the contrac- 
tion of the orbicularis palpebrarum, both of these muscles being in- 
nervated by the same nerve — the facial. Such combined movements can- 
not be produced at the same time voluntarily. This phenomenon is called 
by Babinski “paradoxical synergia.^’ 

Facial Spasm. — Synonyms. — Spasmus facialis, Convulsive tic. 

Etiology and Symptomatology. — Facial spasm may be the result of 
organic disease in the area of distribution of the sensory branch of the 
trigeminus, such as the cornea, conjunctiva, the nose, the teeth, the 
maxillary bones, the tonsils, etc. It is therefore often associated with 
“tic douloureux.” Any original physiological reflex movement in this 
distribution may gradually develop into a spasm involving the facial 
muscles. 

Facial spasm begins with clonic contractions, which, as they advance, 
gain in rapidity, and at the height of the attack become tonic; as this 
subsides, the clonic movements reappear and remain until the attack is 
over; the entire cycle lasting about a minute. The twitchings may 
be observed on the return of power in previously paralyzed muscles, and 
they may be sufficiently severe to involve the muscles of the other side 
of the face. Partial facial spasm may be due to overstraining of in- 
dividual muscles, such as the orbicularis palpebrarum in the course of 
certain occupations, commonly seen in watchmakers, microscopists, etc. ; 
the spasms are then considered as symptoms of an '^occupation-neurosis.*^ 

A reflex facial spasm is sometimes noticed in diseases of the ear; 
it may follow a direct injury to a peripheral nerve, or injuries to the 
head, which have given rise to organic disease of the brain, or to a 
traumatic neurosis, i.e., merely from the shock of the injury. A good 
example of a facial spasm following irritation of a nerve trunk is found 
in recent literature in two easels of convulsive facial spa^m reported by 
Cushing,^ due to tumor of the cerebellopontine angle. 

Affections in other parts of the body, such as disease of the generative 
organs, pregnancy, etc., may give rise to facial spasm. It may also be 
one of the complications of chorea, epilepsy, hysteria, migraine, the 
psychoses, etc. In many cases no pathological basis for the condition 
can be discovered, and it is then considered psychogenic; it has been 
known to d(*vclop after shock or great emotional excitement in neuro- 
pathic individuals, although direct inheritance is not common. 

The most frequent form is hemispasm, confined to the orbicularis 
palpebrarum, although it may be bilateral, or diffuse and extend to the 
platysma, occipital and ear muscles. When it is limited to the orbicularis 
palpebrarum, and when the contractions are purely tonic in nature, it 
is called "blepharospasm,** but when clonic, it is called "blepharo- 
clonus * * or “ nictitation. * * 

Mental excitement and physical overstrain aggravate the condition ; 
distraction of the attention and suggestion temporarily inhibit it; it 
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may persist during sleep. A sudden examination of the eyes, or a 
tapping or stroking of the face will provoke it very promptly. Spon- 
taneous remissions and exacerbations are common. 

The subjective symptoms may be slight or severe, depending upon 
the intensity of the spasm; true facial spasm may be associated with, 
or provoked by pain in the trigeminal area. There is, as a rule, no 
interference with the voluntary movements of the implicated muscles. 
There are no vasomotor and no trophic disturbances. 

Treatment. — If a cause can be found, it is to be removed whenever 
possible. In general, careful dieting, change of climate, change of 
environment, with a minimum amount of mental and physical work, 
and well regulated hydrotherapeutic measures are indicated. Arsenic, 
bromids and the analgesics may be resorted to. Local subcutaneous 
injections of cocain and atropin have been used with success as far as 
the spasm was concerned but the injections have been followed by 
paralysis of the local parts. 

Within the last decade, injections with alcohol (70-80 per cent.) 
into the sheath of the facial nerve on the involved side have been used 
with success by various clinicians. A most careful technic is necessary. 
The method was originated by Schloesser*; a few drops of the alcohol 
are injected along the stylomastoid process as far as the base of the 
skull, slowly and continuously, until paralysis sets in ; this paralysis of 
the muscles passes off gradually and the patient is relieved for from 
three to seven months, when the injection must be repeated. 

In some of the more obstinate cases, when the supraorbital nerve 
has been found to be tender on pressure, and when during such pressure 
the spasm is relieved, resection of that nerve has been successful ; simple 
section of the nerve, however, has no effect. Stretching of the facial 
nerve has resulted in some cases in a temporary improvement; the 
spasm, however, was followed by a permanent paralysis. Oppenheim 
prefers injections with alcohol to nerve stretching. 

In recent cases, counterirritation with plasters behind the ear, the 
galvanic current, diathermia, faradism, static electricity, D’Arsonval 
current, etc., have been recommended. 

Grossman, of New York City, has reported a large series of cases in 
which improvement followed breathing and relaxation exercises. Op- 
penheim also recommends gymnastic exercises. Hypnotism and sug- 
gestion have been found to be of benefit in the cases complicating hys- 
teria. 

Prognosis. — The prognosis is not favorable ; the condition is chronic, 
and may last months and years. Strumpell has seen cases in which re- 
missions occurred during pregnancy. Occasionally, recovery takes place 
spontaneously or after treatment, but when the disease has lasted for a 
long period, the ultimate outlook for permanent recovery is very poor. 

Spasms of the Muscles of Mastication. — The spasms are limited to 
the muscles supplied by the motor fifth cranial nerve ; they may be tonic 
or clonic. When ionic, the jaws are clenched and the mouth cannot be 
opened actively or passively, thus resulting in a general failure of nutri- 
tion. This variety of spasm is known as *Hrismus,!’ and it occurs in 
tetanus and meningitis, less commonly in tetany and occasionally, tem- 
porarily, in epilepsy. Diseases of the pons and beginning acute bulbar 
palsy may be accompanied by trismus. It is rarely an isolated symp- 
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tom It is usually of reflex origin due to disease in the temporo>maxil. 
lary joint, or to unerupted teeth. It may also occur in hysteria. 

When the twitchings are clon'w they appear as rhythmical move- 
ments of the lower jaw, usually in the vertical direction ; the movements 
may be so violent as to cause the teeth to chatter as in rigor (chills). 
These are seen during general epileptic and hysterical convulsions, and 
during the onset of febrile diseases, infectious in nature. As an isolated 
symptom, except transiently in hysteria, it is very rare. The grinding 
of the teeth in nervous children and adults during sleep is considered a 
variety of this form of spasm. This form of spasm is also observed in 
trigeminal neuralgia, and as a reflex in diseases of the ear. Schwartz 
and Burnett have observed by otoscope the spasm in the tympanic mem- 
brane. 

Treatmknt. — Tlie treatment consists in the removal of the cause 
and in relieving the symptoms. Psychotherapy is indicated in the hys- 
terical cases. 

Proonosis. — The prognosis, if not due to organic lesions, is favorable ; 
it usually disappears within a few weeks or months. 

Spasm of the Tongue. — Synonyms. — Glossal spasm, Spasm of the 
hypoglossal region. — The tongue may participate in the spasms of chorea, 
(epilepsy and hysteria, but isolated spasms of the tongue are rare. When 
they do occur independently, they are tonic, clonic or mixed. They may 
interfere with chewing, swallowing and speech, the latter resulting in 
“aphthongia,’’ a variety of stuttering. 

Etiology. — The most common causes are emotional excitability, and 
reflex irritations from the throat, bad teeth and stomatitis. Striimpell 
mentions a case of spasm of thd tongue in a glass bloTver. A neuro- 
pathic condition predisposes to the neurosis. ‘‘Tongue chewing” is fre- 
(luently observed in infants during dentition, and in mentally defective 
cliililivn. 

Symi'tomatologv. — The spasm is rarely continuous; it comes on in 
])aroxysnis every f(‘w days or weeks, occurring from 20 to 30 times a 
day. It is rarely seen during the night. An attack may last a few 
seconds or miiuites, or may continue for hours; it does not always cease 
during sleep. B. Myers-* records an interesting case ol“ tongue chew- 
ing” which occurred in several members of the same family. The twitch- 
iugs are sometimes preceded by j)aresthesias in the mouth and tongue. 

Trkatmlnt. — The treatment consists in the employment of ordinary 
measures to maintain the patient’s general' health, the removal of irri- 
tations, the use of sedatives, the application of galvanism (the anode 
to the hypoglossal nerve), and psychotherapy. Surgical measures are 
hardly ever indicated. Lange stretched on one occasion the hypoglossal 
nerve, then resected it, and finally had to divide the geniohyoglossus 
muscle. 

Prognosis. — The condition may last for years, but recovery ulti- 
mately takes place. 

Spasm of the Muscles Supplied by the Glossopharyngeal Nerve.— 

Synonyms. — Deglutition spasm, Pharjmgismus. 

OccT'RRENCE. — This form seldom occurs spontaneously. It is usually 
seen in hysteria and organic nervous di^ase, such as bulbar gliosis, 
in the form of tabetic crises, or in tetanus. 
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Spasm of tbe Muscle of the Neck.— SYKONYM.<~Torticollis. 

Etiology.— Torticollis aifects mostly individuals of a neuropathic or 
psychopathic constitution; it is frequently associated with the neuroses 
and psychoses, and the patients very often present stigmata of degenera- 
tion. Rheumatic torticollis and congenital wry -neck are not included in 
this form of spasm, nor is the spasm of the muscles of the neck due to 
trauma or reflex causes, such as diseased cervical vertebrae included 
under this heading. Peripheral irritation, even of the slightest degree, 
such as a tight collar, may in predisposed individuals give rise to spasm ; 
spastic torticollis may also be seen in diseases of the ear or brain. 

Chronic poisoning with alcohol, lead or mercury is an important 
etiological factor. The condition may follow malaria, influenza, typhoid 
fever, pneumonia, chill, trauma, exertion or overstraining of the eye 
muscles from an error of refraction. In infants, rickets is a common 
cause. Brissaud considers this form of spasm purely psychogenic, and 
Oppenheim fully agrees with him when he says ‘ ‘ the primary cause in 
typical cases is the neuropathic or psychopathic diathesis, and given 
this constitution, a number of factors, mental excitement, trauma, and 
overstrain of the cervical and nuchal muscles may bring on the spasm.” 
The same author believes that the muscles of the neck are, next to 
those of the face, most commonly implicated in the movements of ex- 
pression, and that localized muscular spasm frequently owes its origin 
to the fact that some emotional process, instead of becoming fixed in 
the mind as an imperative recollection, immediately invades the motor 
sphere and discharges itself in the form of a motor action — a spasm. 

Symptomatology. — Spasm of the muscles of the neck may be uni- 
lateral or bilateral; it may be limited to one or to several muscles of 
the neck. The muscles most commonly affected are those supplied by 
the spinal accessory nerve ; the superficial or deep muscles or both may 
be affected; the sterno-cleido-mastoid, however, is involved in most of 
the cases. The spasm may begin in one muscle and in the course of 
time spread to the others. 

The spasm may be tonic or clonic, or both. Prolonged tonic .spa.sm 
of the sterno-cleido-ma.stoid is, as a rule, due to rheumatism, diseasecl 
vertebrae, or a congenital shortening of the muscles. The localization of 
the spasm in different parts of the same or other muscles will result 
in corresponding faulty attitudes. In severe cases, and at the height 
of the attack, the spasm may extend to the muscles of the trunk or 
extremities, simulating almost an attack of grand mal. When the spasm 
consists of ” nodding” movements, it is called ” spasmus nutans” or 
” salaaming spasm”; this form is mo.st commonly seen in children dur- 
ing dentition, and may occur only during the night, or when the child 
is asleep. Involvement of the inferior oblique muscle results in simple 
“rotation spasm” (tic rotaire). 

The spasms may be so slight as to be hardly noticeable, and of no 
inconvenience to the patient, or they may be so severe that speaking, 
eating and sleeping may be impossible, and in these severe cases the 
involved muscles may, as a result of overactivity, become hypertrophied. 
Emotion, self-observation and attempts to check the movements, ag- 
gravate them; physical and mental rest, and the distraction of the at- 
tention alleviate them. On lying down the spasms cease at once, to re- 
turn as soon as the patient gets up. Brissaud has pointed out that some 
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patients are enabled to arrest the spasm by placing and holding a finger 

on the chin. . 

The spasms occur in paroxysms, but in some cases they may be con- 
tinuous, at the rate of from 10 to 30 contractions per minute. Remis- 
sions and exac(;rbation.s are quite common. Except for the discomfort 
felt at the neck just before and during the spasms, there are no sub- 
jective or objective sensory disturbances, and there are no paralyses. In 
some cases, the spasms occur only during the night, but in the severe 
cases, even in the non-nocturnal ones, they may persist during sleep. 

The psychic symptoms are those of the individual psychosis or neuro- 
8i.s, from which the patient may be suffering. Oppenheim saw a case 
in which the spasms of the muscles of the neck alternated with hal- 
lucinatory confusion. Gowers had a case in which the patient had 
melancholia for ten years before the onset of the spasm. In alcoholics, 
the spasms may be associated with delirium. Duchenne and others have 
recorded cases in which the condition was associated with writer^s cramp. 

Diaonosis. — The condition is differentiated from rheumatic torticollis 
by the absence of pain and tenderness in the cervical muscles; from 
congenital torticollis, by the history of onset and the absence of changes 
in the cervical spine and in the muscles themselves. Organic brain 
disease will be excluded by the mode of onset, the presence of paralysis, 
and positive eye findings. At times it is almost impossible to differen- 
tiate this form of spasm from general tic, especially when the latter is not 
accompanied by “echolalia’^ {see Tics), or systematic, purposive move- 
ments; prolonged observation will in many cases make the diagnosis 
clear. It is well to bear in mind that general tic is usually preceded by 
a tic of the facial muscles, particularly the orbicularis palpebrarum. It 
is distinguished from myoclonia in that the latter is not limited to the 
muscles of the nock, and that the contractions are of lightning-like rapid- 
ity, and do not produce movements of the part. In chorea, the move- 
ments are irregular, the involvement is general, and the onset gradual. 
Its association with rheumatism and its manifestations is also diagnos- 
tic ; but when the spasms coexist with chorea, the diagnosis may be im- 
possible. 

Treatment. — General hygienic measures, light nutritious diet, a 
change of climate and occupation with the removal of .any discover- 
able causes are indicated. For the relief of the spasms, sedatives such 
as bromids, gelsemium, (qc., are employed; the condition being a chronic 
one, the use of opiates and other habit-forming drugs is not advisable. 

Orthopedic Measures . — The application of pads to press the head in 
the direction opposite to the spasm, not too tightly applied, may be 
of use. 

Electricity . — If pressure points can be elicited, the anode should be 
applied to them ; if not, the anode is placed over the spinal accessory 
nerve, and the cathode over the muscle. Faradlsm has also been em- 
ployed WMth good results, and massage properly directed may be of 
benefit. 

Gymnastics . — Systematic exercises in fixing the head may be used 
as adjuvants. 

Isolation, Psychotherapy, etc . — ^Isolation and psychotherapy, in the 
form of hypnotism, are of value in cases in which mental symptoms are 
a prominent factor. The * * inhibition treatment’ ^ is highly recommended 
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by Oppenheim and others. Counterirritation, in the form of blisters 
and the cautery to the nape of the neck, has resulted in marked im- 
provement, and in some cases in permanent recovery. 

Burgical Measures . — Section of the tendons, or section and stretchiniE? 
or resection of the spinal accessory nerve have been resorted to with 
varying results. Kocher and Quervain performed a total division of 
the tendons of the nape muscles, with more or less success in a number 
of cases. Brissaud is opposed to any surgical interference. At best, 
the improvement following surgical procedures is only temporary. No 
operation is to be performed unless the milder methods have been 
employed and have given no relief. Oppenheim ascribes the good re- 
sults of surgical intervention to its effect as a counterirritant and its 
influence on the mind. Various forms of injections into the muscles 
have been employed, with results lauded by those who originated them. 

Prognosis. — The spasms may last for years or for a whole lifetime. 
They may attain a certain degree of severity and remain stationary. 
Usually they vary in intensity. Spontaneous recovery, or under treat- 
ment, may occur in the milder cases, especially when a removable cause 
can be discovered. In some few cases, the spasms may bo very distressing 
and so severe that the afflicted individuals commit suicide. 

Pathology. — The objective picture of the disease presents both an 
organic and functional coloring, so that many observers continue to con- 
sider the affection as a neurosis. The fact that so many cases yield to 
psychotherapy lends great support in favor of the psychogenic nature of 
the condition. Striimpell was the first one to suggest a striate syndrome 
for torticollis resulting in abnormal tonus, spasm.s, and motor disturb- 
ances (slowing of motion and even tremor). Cassirer* believes that 
torticollis may be a variety of torsion spasm, and includes it in the 
amyostatic syndrome. Rosenow,® working with microorganisms, obtained 
from infected areas of the na.sopharynx, teeth and tonsils, injected in- 
tracerebrally, subdurally and intravenously into rabbits, found evidences 
of specific localizing properties manifested in the organism. The in- 
jected rabbits developed abnormal movements of the head, and, at 
necropsy, the brains revealed perivascular infiltration in the meninges, 
subcortex, basal nuclei, pons, medulla and cervical cord, corresponding 
respectively to particular groups of muscles affected during life. The 
writer has seen tv^o cases of torticollis as a sequel of epidemic enceph- 
alitis. In both instances, the patients showed evidences of dystonia 
localized to the limbs associated with a parkinsonian tremor and classical 
torticollis. Were it not for the history and other evidences of basal 
ganglion disease the torticollis would have been considered in both cases 
as psychogenic in nature. In the absence of postmortem evidence as to 
the involvement of the basal ganglions and on purely clinical grounds, 
it would seem that there exist some cases of torticollis which may be due 
to inflammatory or degenerative disease of the basal ganglions, although 
the majority of cases observed in practice are probably psychogenic in 
origin. 

Spasm of the Muscles of the Trunk and Extremities. — Spasm of 
the muscles of the trunk and extremities, not due to organic disease of 
the brain or cord, is rare. When such ** idiopathic^* spasm does exist, 
it may involve a single muscle, such as one of the rhomboidei, the levator 
anguU acapulie, the deltoid, the latissimus dorsi, the pectorals, etc., on 
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either side or the same muscle on both sides, or a group of mus^s inner- 
vated by the same nerve or by the same pair of nerve roots. When the 
spasm involves the lower extremities, the muscles of the calves are most 
frequently affected, although the muscles of the hip, the extensors or 
flexors of the leg and foot, and even the cremasters and dartos have been 

found to be affected with spasm. u j ^ 

The s])asmH may be tonic or clonic, and may be due to endogenous 
or exogenous toxic conditions, infectious diseases, chill, trauma, mental 
or physical exhaustion, painful joints, amputation stumps and other re- 
flex ciiust‘s. The majority of those who suffer from these spasms are 
neurasthenic or psychasthenic individuals. 

Treatment.— The spasm of the calf muscles is perhaps the one which 
is the most amenable to treatment. The treatment does not differ from 
that of the other varieties of spasm. 

Pr(Xinosis. — The prognosis as to permanent recovery is not very 
good ; th(* spasms may last for months and years. They are exceedingly 
obstinate affections, and have a great tendency to recur. 

Spasm of the Eespiratory Muscles. — Tonic spasm of the diaphragm 
is occasionally met with in hysteria. The patients have a feeling of 
suffocation; the movements of the diaphragm cease during breathing, 
and this may be followed by acute pulmonary emphysema. Spasm of 
this muscle may also be met with in tetany and tetanus. 

These cases are best treated by cold douches while in a hot bath, 
with hot fomentations applied to the pit of the stomach, electricity 
to the phrenic nerve, and sedatives. Obstinate cases may require mor- 
phin hypodermatically, and at times general anesthesia with chloro- 
form or ether may be necessary to relieve the spasm. 

Clonic spasm of the diaphragm is much more common than tonic 
spasm. The ordinary hiccough (singultus) is a good example of this 
form of spasm. It may, in severe cases, be so frequently and rapidly 
repeated as to interfere with speech, respiration and the taking of food. 
When it is a symptom of hysteria it is almost intractable. It may be 
due to reflex irritation from the gastro-intestinal or gonito-urinary tract, 
or to undue emotion or excitement. Direct irritation of the phrenic 
nerve may also produce it; Striimpell mentions a case of mediastinal 
pericarditis characterized by this symptom. It is a gr^ye symptom, 
commonly seen before death in organic brain disease, and in severe in- 
fections, especially of the peritoneum. 

Spasmodic yawning (oscedo), spasmodic sneezing (ptarmus), spas- 
modic snoring (rhoncho-spasm) are seen from time to time in hys- 
terical and other neurotic individuals. Spasmodic yawning may be an 
aura of an impending epileptic attack, and is sometimes seen in organic 
disease of the brain, particularly the cerebellum. Spasmodic attacks 
of coughing when not due to laryngeal crises, or disease of the external 
ear, throat, nose and abdomen are usually hysterical in nature. 

Saltatory Reflex Spasm. — Synonym. — S tatic reflex spasm. 

This form of spasm was first described by Bamberger. As soon 
as the patient puts his feet to the ground, he begins to dance and to 
jump around on ac-count of the clonic contractions of the muscles of 
the calf. The dancing, as well as the spasms, disappear as soon as the 
patient resumes the recumbent position. In Some cases, the mere touch- 
ing of the soles of the feet may bring on the spasms. There may be no 
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other symptoms than those of general nervousness or hysteria, although 
Erlenmeyer and Kast report that they have found in these cases the 
superficial as well as the deep reflexes exaggerated. The disease occurs 
in both sexes and at any age ; it may appear spontaneously, or may 
follow any of the infectious diseases. It has been known to occur as 
an occupation-neurosis in ballet dancers. Oppenheim considers it a 
symptom or a rare form of hysteria. 

Treatment. — The treatment consists of sedatives, electricity, wet 
packs and psychotherapy. 

Prognosis. — The prognosis of this form of spasm is good ; as a rule 
it does not last longer than a few weeks or months. 

Oamptocormia. — History and Definition. — Souques® and Mme. 
Rosanoff-Saloff ^ have described a form of ^‘neuropathic psendocontrac- 
ture” of the muscles of the trunk, which they observed as one of the 
war neuroses in the last war. They called the condition “camptocormia"' 
(formed from the words meaning “bending forward”)- 

Etiology and Symptomatology. — The condition is a functional one 
and is similar to normal bending forward of the body, except that the 
head is kept extended for the purpose of enlarging the field of vision. 
Except at the outset of the disease, walking is not interfered with, and 
the patients can readily bend dow^n to pick up objects from the ground. 
They are unable to stand erect, and any attempt to straighten themselves 
out is followed by a prolonged tremor in the legs, but on lying down 
they can readily straighten and even hyperextend the back. The ver- 
tebral spines are neither tender nor painful, but the lumbar muscles 
may be tender to pressure. Neurological and j-ray examination is nega- 
tive. 

Almost all of the patients observed were victims of so-called “shell 
shock,” and although not actually w’ounded, they had been knocked down 
after an explosion with more or less loss of consciousness. The authors 
think that the condition is a neurosis to which neuropathic individuals 
are greatly predisposed. 

Treatment, — the treatment of the condition, Souques devised a 
corset which was applied when the patient *s back became straight on 
lying down ; those individuals who could not straighten their backs, even 
when lying doivn, had to be anesthetized. Aside from this, measures 
ordinarily employed in the treatment of the neuroses were resorted to. 
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Localized and General Tic 


Synonyms. — Tic general, Maladie des tics, Erinnerungskraempfo 
(Friedreich), Maladie des tics impulsifs (Marina- Jolly), Myospasia im- 
pulsiva. 

Definition. — “Tic is a reflex, defensive, or voluntary movement, 
which has assumed an imperative character’’ (Oppenheim). It may con- 
sist of a single movement, an isolated tic; or of a number of movements 
of different muscles occurring at the same time,' or in rapid succession; or 
it may be in the form of a general tic. There is usually a “ plurality “ of 
movements involving several muscles supplied by different nerves. Thus, 
we have a “simking tic,” a “snuffing tic,” a “licking tic,” a '‘biting 
tic,” a “grinning tic,” a “scratching tic,” a “nodding tic,” a “gulping 
tic,” etc. Under this heading of tics and habit spasms may be included 
the neurodermatoses, such as “tic de 1 ’epilation of Raymond,” called by 
Besnier “tic trichomanic. ” Others call this form of tic, “trichokryp- 
tomania,” “trichotillomania” and “triehorrhexomania.” These are all 
similar morbid states in which the affected individual has an ungovern- 
able desire to pull one or more of his own hairs from the scalp, eyebrows, 
eyelashes, beard or mustache. There is a similar neurodermatosis, called 
“dermatothlasia,” in which an apparently normal individual has a con- 
stant and uncontrollable desire to rub, scratch or irritate the skin in one 
or several parts of his body. 

Curious tics are described by neurologists, who have had opportunities 
to observe some of tlie war neuroses. Mott reports the ease of a pugilist 
vho was terrified by the explosion of a bomb dropped by a Zeppelin, and 
who developed jerky purposive movements of the shoulder and head as 
if to avoid a blow, and facial grimaces such as a pugilist might assume in 
a fight. 

Etiology. — Tic never appears before the age of seven or eight, the 
most common period of onset being at, or near puberty. The localized as 
well as the general form affects chiefly hereditarily neuropathic and 
psychopathic individuals, while direct hereditary transmission occurs 
only rarely. Trauma, infections, intoxications, “imitation” and mental 
strain are exciting factors. 


• physiologic basis for this peculiar motor disorder must be sought 
m the cerebral cortex, but its anatomic substratum has not as yet been 
determined. Tn this connection it is of interest to note that Jakob ^ has 
recently reported a case in which the patient had a unilateral facial 
t c tor more than a year ; the onset of the tic was apoplectiform ; necropsy 

I«rh ..r in the capsule of the caudate nucleus 

Jakob however, admits that the movement resembled that of an isolated 
choreiform movement. 


/®l”'^''ents a regulated movement, in so 
far that it always attacks only definite groups of muscles. The move- 
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ment may, at first sight, appear voluntary and intentional ; the patient 
shrugs his shoulders, throws his head back, strikes the table with his hand, 
scratches his nose or his beard, lifts up his collar, etc. : all of these move- 
ments being repeated again and again in a most stereotyped manner. 
The movements pass off as suddenly as they came; distracting the at- 
tention usually arrests them so that the patients can attend to their 
occupations or business. However violent a tic of the right arm or 
shoulder may be, the patient ^s handwriting shows no abnormality. As 
Patrick pointed out, when the impulse to ‘‘tic'’ can no longer be sup- 
pressed, the patient takes his pen from the paper, executes his tic and 
resumes the writing. In most tiquers the execution of the tic movement 
seems to be a necessity ; it may, therefore, be interpreted as a release of 
tension under which the patient is laboring, and which is followed by a 
feeling of satisfaction. Attempts at too violent suppression of the tic 
aggravate it ; the same may be said of physical and psychic excitement. 
In severe cases a tic may persist during sleep. Pain is never an accom- 
paniment of tic. 

If the motor disturbance affects muscular groups over the entire 
body, one speaks of “maladie des tics,” or general tic. This is a very 
rare disease which usually develops in children between the ages of seven 
and fifteen, who have a hereditary predisposition. According to Guinon 
and Gilles de la Tourette the condition is characterized by the following 
symptoms: Twitching of the facial muscles, especially blinking of the 
eyes and rapid opening and shutting of the mouth ; these are followed 
by twitching of the neck, shoulder, and arm muscles although any 
muscle may be involved. If the involvement is bilateral the movements 
are usually asymmetrical. In many cases the muscles of articulation, 
phonation and respiration may be involved. The movements are sys- 
tematic and constantly repeated in the same way. Some patients suffer 
from obsessions and compulsory actions, such as counting the steps 
when walking, or counting the windows of the houses which they are 
passing. Others utter meaningless words or repeat the same words or 
sounds — echolalia; or use obscene words — coprolalia; or imitate move- 
ments — echokinesis. Individuals afflicted with a tic are usually absent- 
minded, and cannot concentrate their attention for any reasonable length 
of time. This is why children so affected are such poor scholars; they 
all lack full control of their will povrer. 

Diagnosis. — The diagnosis of tic is often a difficult matter. Fully 
developed cases can hardly be mistaken. If the twitching is limited 
to the facial muscles, it may be mistaken for facial spasm (see p. 558). 
If the spasm extends to the muscles of the neck, the diagnosis is made 
probable, but it is only confirmed by the appearance of systematized 
tics. It is distinguished from chorea by the fact that in the latter the 
movements are continuous, purposeless, general and irregular. A choreic 
never performs the same movement twdce in the same way ; a tiquer al- 
ways performs the same movement in the same stereotyped manner. 
The mental state of a choreic is entirely different from that of a tiquer; 
echolalia and coprolalia are never seen in chorea. In hysteria the twitch- 
ings appear suddenly after some excitement, and there are usually other 
evidences of hysteria, such as pgresthesias, anesthesias, etc., and the 
movements are not as stereotyped as in tic. The differentiation from the 
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myoclonias may at times be almost impossible {see section on Myoclo^ 
nias). In some of the psychoses there may be grimacing of the face and 
wriggling of the shoulders or limbs at the onset or at the height of the 
disease, but the history of the case and prolonged observation will clear 
up the diagnosis. 

Treatment.— Drugs seem to have no effect, though bromids may al- 
leviate the spasms. When the patients cannot rest on account of the 
movements, chloral or chloroform inhalations may be employed. Wag- 
ner (cited by Oppenheim) reports th3rroid extract of value in a few 
cases. Light hydrotherapy (wet packs) and as much rest and isolation 
as possible are indicated. Relaxation exercises which keep the body 
and each part of it at rest, for short periods at the beginning, and gradu- 
ally lengthened as the treatment goes on, and exercises with a view to 
strengthening tlie power of inhibition, have been originated by Meige 
and Feind(‘l, and independently by Oppenheim ^ with good results. The 
former make tlieir patients drill before a mirror and call the exercise 
‘'psychomotor discipline.” Pitres and Cruchet, Grossman and others 
recommend carefully di reacted breathing exercises. Clarke,® and Obern- 
(}orf report cases of tic cured by psychanalysis. On the whole, it may 
be said that true tic is more often benefited by treatment properly di- 
rected, such as exercises of “control,’^ and by due attention to the 
psychic elements of the case than by any other means. 

Course and Prognosis. — The condition is a chronic and progres- 
sive one, but complete recovery may take place in cases of even long 
duration. 

Historical Summary. — The term “tic” is adopted from the French. 
The condition was recognized by Friedreich and also by Charcot and his 
pupils, particularly Gilles de la Tourette * and Guinon.® Further notable 
contributions on this subject came from Brissaud and his pupils, Meige 
and Feindel. Thft French school defined tics as “physiological acts, 
originally purposeful, but which have become acts apparently purpose- 
less and meaningless.” The French investigators considered tics as 
psychonenrotic manifestations in individuals with infantile minds in re- 
gard to their emotional reactions. 

When the freudian school began the study of the psychoneuroses by 
psychanalysis, the mechanism of tic naturally attracted its attention, and 
it evolved the theory that a tic generally represents a pUt^ose, that the 
purpose had been suppressed, and that the apparently sensele.ss move- 
ment, w'hen resumed, was a defense compromise which gave relief to the 
patient. L. Pierce Clarke ® from a psychanalytic study of three stubborn 
cases of “mental torticollis” is inclined to emphasize the auto-erotic 
gratification unconsciously afforded the tiquer by the tic, and to regard 
the aspect of the tic as a defense compromise to be of secondary im- 
portance, 
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S3monyms. — Occupation neuroses, occupation cramps, coordinated 
occupation neuroses, occupational dyskinesias. 

General Considerations. — Occupation spasms are characterized hy 
cramp-like contractions in the muscles, appearing only during certain 
definite complicated movements ■which have been acipiirod by habit or 
practice, whereas all other actions performed by the same muscles are 
normal. 

In tailors and seamstresses, the spasms affect tlie muscles of the 
thumb and forefinge>r. Telegra pliers, pianists, cigar makers, shoemakers, 
blacksmiths, automobilists, milkers, barbers, drummers, tennis players, 
leather dressers, and others may be similarly affected. The lips may be 
involved in trumpet players, tlie vocal cords in singers, the eyes in 
watchmakers, microscopists and miners (^‘miner’s nystagmus’’), and the 
calf muscles in dancers. 

Writer’s cramp (graphospasm) is the most common neurosis of this 
group. The onset is gradual; the patient first bec(;mcs tired, losing the 
usual control of his pen ; he does not write as rapidly or as smoothly. 
After a time, owing to the spasm of the muscles, he finds that he grips 
the penholder too tightly, and that the writing appears irregular and 
incomplete. The muscles involved are the interossei, the thenar and 
hypothenar, the lumbricales, the flexors and extensors of the fingers and 
wrist, and the pronators and sujiinators. The more he thinks about the 
condition, the worse it becomes. Some patients have a simple weakness 
in writing; the muscles retain their normal power except during writing, 
when they seem to be paralyzed (?) (paralytic form), so that the 
process of writing becomes absolutely impf)ssible. 

According to Duchenne these disorders are classified as motor and 
sensory, including under the former the akinetic, hyperkinetic (classical 
spasm or cramp) and ataxic (tremors, choreiform and ataxic movement) 
types. The purely sensory type is extremely rare, but, on the other hand, 
sensory disorders of some kind, such as anesthesias, hyperesthesias, pares- 
thesias and ‘^neuralgias” are frecjiiently encountered as complicating 
features in the more essentially motor types. 

Etiology. — Occupation cramps are most commonly seen in adult 
males of neurotic make-up, so that more than one member of the same 
family may be affected. Physical and mental strain, bad posture during 
work, badly coiistrneted and faultily held tools or instruments are ex- 
citing causes. Unusual attention to the work on hand, and anxiety as 
to the possible inability to go on with the usual occupation aggravate the 
neurosis and increase the spasms. It is a curious fact that, in violinists^ 
cramps, the left hand may be involved as well as the right. In only a 
few cases has the condition followed injuries to the hand or local organic 
disease. There can be no doubt, however, that it may be produced in a 
reflex way by such conditions, especially when they are painful, and 
possibly also by a neuritis (Oppenheim). 

Symptomatology. — The subjects of this disease frequently complain 
of paresthesias, local weakness, tremor and pains in the affected limb, 



570 


DYSKINESIAS 


but objective examination fails to reveal any evidences of an organic 
motor or sensory disorder. There is no genuine tremor or ataxia. Owing 
to the associated neurasthenia the tendon reflexes are usually increased 
with an exaggeration of the mechanical excitability of the muscles. Local 
cyanosis, hyperidrosis, ischemia, and other vasomotor disturbances are 
not uncommon. 

Diagnosis. — The disease must not be confused with organic nervous 
disease, such as tabes, disseminated sclerosis, hemiplegia, paralysis agi- 
tans and other conditions in which difficulty or inability to carry out 
complex mov(!menls is a prominent symptom. Writer’s cramp has been 
wrongly diagnosed when the patient w^as suffering from agraphia, due 
to a tumor of the brain. A careful neurological examination with the 
finding of paralyses, sensory disturbances, electrical changes in the mus- 
cles or n(‘rve.s, will make the diagnosis clear. The differentiation may 
at times be difficult when a hysterical or neura.sthenic patient is, on 
account of tn^mor, unable to write. 

Treatment. — The treatment to be carried out is with a view of im- 
])roving the patient ’s general condition by proper nourishment, hydro- 
therapy, change of environment and other similar measures. Drugs 
seem to have little or no effect. Whenever possible, absolute avoidance 
of the occupation which brings on the neurosis is advisable. If for 
economic reasons this cannot be carried out, the patient is to be instructed 
to assume a correct posture while at work, and he is to be provided with 
properly constructed tools or instruments. Massage, gymnastic exer- 
cises, and Swedish movements are indicated. In writer’s cramp, special 
penholders have been constructed which are held between the index and 
middle fingers (Zabludowski) ; a Nussbaiim bracelet which makes the 
flt‘Xors and adductors superfluous during writing may be employed with 
benefit ; in some cases the use of the typewriter may be necessary. 

Course and Prognosis. — The neurosis may last throughout the pa- 
tient’s life. Some patients learn to write with the left hand, but sooner 
or later this hand also becomes affected. Recovery may take place, but 
rclaps(‘s arc very common. As in all the neuroses, the longer the dura- 
tion the worse the outlook for recovery. 

Pathology. — No lesions have been found to explain the malady. 
Various hypotlieses have been advanced to explain its pathogenesis. 
Some aulliors favor the theory of perverted vasomotor habit dependent 
presumably on basic autonomic imbalance or dysfunction ; others regard 
it as a variety of hysteria, and still others as an exhaustion neurosis. 
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General Considerations. — The myotonias are characterized by the 
presence of a peculiar motor disorder — myotonia — during which there 
occurs an inhibition of voluntary movements, due to a temporary cramp, 
or spasm of the muscles involved (see illustrations 28, 29 and 30)". There 
is a persistence of contraction and partial or total inability to relax 
the muscles after the contraction. Wlienever tlie patient begins to per- 
form a brisk voluntary movement, the particular muscles participating 
in the intended movement are thrown into a state of tonic contraction 
which does not relax but passes off gradually, the muscles slowly becom- 
ing supple until, after a lapse of time, he can perforin llic movement de- 
sired. But if he stops and starts again, or if he tries to hurry his origi- 
nally intended speed, this tonic stiffness and slowness of relaxation reap- 
pear, and have again to be, as it Averc, worked off.” The ])eriod 
necessary for the spasm to yield may vary from 5 to 30 seconds. Tlie 
myotonia (designated by some as “myotonus”) is at its height during the 
second and not during the first movement. For instance, if the patient 
wishes to carry out a quick and forceful movcmient with the thumb, he 
may succeed fairly well with the first adduction of the thumb, but the 
succeeding abduction necessary to carry out or to complete the intended 
movement will meet with very strong resistance, wliieh can only be over- 
come upon the further attempt at repetition of the movement, which then 
becomes freer and freer until the tension is completely relaxed, and the 
movement eventually carried out in a perf<‘clly normal manner. 

Numerous symptom -complexes in which myotonus is a prominent 
clinical feature are described in the literature. Myotonia has been ob- 
served in diseases of tlie nervous system involving the cerebrum, cere- 
bellum, spinal cord and peripheral nerves. The relationship of the 
fronto-ponto-cerebellar system to various myotonic phenomena has been 
emphasized by Kleist^ who mentions the occurrence of myotonia in 
myelitis and syringomyelia with the typical mechanical and electrical 
myotonic response (see below) of the peripheral localization. There are 
other central types of myotonia, however, in which the mechanical and 
electrical responses are lacking and in which the myotonia is not di- 
minished by repetition of the movement. The same author has also 
observed this type of myotonia in Friedreich ataxia and Marie ^s cere- 
bellar ataxia. Kinnier Wilson and Walshe ^ have also made the impor- 
tant observation that neoplasms of the frontal lobe anterior to the 
motor area may produce myotonia, a peculiar feature of w^hich is the 
limitation of the disturbance to voluntary movements. Bumke® also 
described a familial disease characterized by the occurrence of myotonia 
with both voluntary and automatic movements. 

The mode and time of onset and distribution of the myotonia, as 
well as the course of the disease have led to the description of different 
types. Jacoby,* for instance, makes a sharp distinction between the 
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coDfrenital, acquired, and transitory forms. He reports a case of myo- 
tonia which developed after an attack of typhoid fever, and another case 
followinpj trauma and overstrain. Roco ® saw a case develop in a younj? 
man with no liistory of tlic disease in his family, one year after he had 
sn/fered from two abscesses in his foot. Acquired forms of myotonia are 
also described by Aseenzi,^’ Talma,' Schott, Derciim,® and others. It 
seems tliat in most of these cases, trauma or infection or both played a 
prominent etiolojric role, and in many of them the myotonia was transient 
and curable. 

Quensel " records a case which he calls pseudo-myatonia hemiplegica 
in a man of 45 w'lio had a peduncular hemorrhaj 2 :e, with disability on the 
left side, and in whom myotonic contractions always followed voluntary 
movements. In the writer’s ojiinion this was probably a ease of “symp- 
tomatic” myotonia due to a central lesion, similar to the cases that 
Stocker and Rarkman have in mind, when they attempt to attribute 
myotonia to disease of the lenticular nucleus. 

In the pr(‘sent state of our knowledj^e the most plausible approach 
to the entire problem of myotonia, at least as far as its nosology is con- 
cerned, would be to rejrard myotonia as a symptom-complex which may 
manifest itself in the form of a disease sui j?eneris, or as a symptom, or 
c(>mplication of orj^anic central or peripheral nervous disease. The 
writer, therefore, considers all the above cited cases as “symptomatic” 
myotonias, and myotonia congenita {Thomsen* s disease), myotonia 
atrophica, and paramyotonia congenita (Eulenberj? “^) as distinct clinical 
entities, wdth the first as the purest form of the jrroup. 

MYOTONIA CONGENITA (THOMSEN’S DISEASE) 

Synonyms. — Thomsen’s disease, myotonia hereditaria (Nissen). 

Definition. — Myotonia conj^enita is a hereditary disease character- 
ized by cramps in the muscles at the bej?inning of voluntary movements, 
which disap])ear on repetition of the movements. 

Etiology. — PitEOTSPosiNG Causes, — Sex. — The disease has a prefer- 
ence for males, beginning in typical cases usually in early youth or 
about the time of puberty. 

Mental Shoek and Th.ysiml Overstrain. — Mental excitement and 
physical overstrain are said to hasten the onset of the disease; this is 
probably due to the fact that the shock or fatigue has aggravated the 
condition which had already been in existence, but the symptoms were 
so slight that they escaped detection. Individuals afflicted with myotonia 
congenita arc g(*nerally unusually well developed, full-blooded and well 
nourished; their rnuseles are unusually large, but their actual strength 
markedly diminished. 

Hereditary TnfJaertces. — The malady is hereditary, and usually af- 
fects several members of the same family. In accord with Rudin, Nis- 
sen found that the atfection followed the Mendelian law. Five chief 
factors wore elicited : {^) direct heredity; (2) transmission only through 
dominants; (3) once free, always free; (4) a dominant marrying a 
/K \ resulted in one-half dominance and one-half unaffected ; 

(5) the majority of members in large families were affected. According 
to Nissen, if two recessives marry, no dominance will appear but the 
condition will remain recessive. Because the disease is not always con- 
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genital, Gowers suggests that the designation “transient myotonia’* 
would be a more appropriate one. 

Distribution. — Up to 1914 11. Koch collected more than one hundred 
cases. The disease has been met with in Germany, Austria, Italy, Prance, 
Bussia, Sweden, England and America. The original reports seemed to 
have been more numerous in Germany and in the Scandinavian coun- 
tries than in other localities. The disease is considered to be a rare one, 
but this is probably due to the fact that some of the cases are so slight 
that they do not attract attention until perhaps later in life, especially in 
military countries, when the male members of the population are called 
upon to perform military service. 

Symptomatology. — The first and most characteristic symptom is 
the stiffness in the muscles, the myotonia (or myotonus, see under General 
Considerations, p. 571). 

The myotonus is very marked when the patient is suddenly called 
upon to make a rapid and forceful complex act, such as attempting to 
rise and walk after he has been sitting in a chair for a time. Going up 
and down stairs, with the necessary alternate relaxation and contraction 
of the muscles of the leg, is very difficult. These patients must be very 
careful on crossing streets busy with vehicular traffic, or while getting on 
and off cars; in the latter case it may be imi^ossible for them to release 
the hand rail with sufficient rapidity to avoid being thrown against the 
car when getting on, or to the street when getting off. 

Excitement, fright, dampness and cold aggravate the myotonus ; men- 
tal rest, warmth and the ingestion of small am{)unts of alcohol diminish 
it. The condition is worse when the patient thinks he is being ob- 
served. The more prolonged the rest, the severer the spasm; when 
it has once passed off the patient can carry out the most complicated 
and most delicate acts without the slightest difficulty or fatigue. 

The affection may involve all the muscles of the body, but it is most 
frequent in the limbs, and least in the muscles of the face and jaw. 
The ciliary muscles may be involved so that the patients find it diffi- 
cult to accommodate for objects at different distances. In one of Char- 
cot’s patients, the eyeballs, on looking upward, remained in that position 
for a considerable length of time. Involvement of the tongue is not 
uncommon, but rarely are the muscles of the throat and respiration 
affected. The heart muscle is said to have been involved in some cases; 
Boot reports a case of this disease in a boy in wMiom the heart sounds 
were unusually loud. The arms may be free and the legs affected, or 
vice versa. There are cases in which the disease is limited to certain 
groups of muscles. Oppenheim, Gaupp, Schott, Curschmann and others 
have described such atypical cases of partial myotonia, but most of tliem 
were associated with muscular atrophies. Sometimes the spasm is more 
marked on one side of the body than on the other. According to Thom- 
sen, the more the muscles are used the less severe is the spasm. 

The myotatic irritability of the muscles is markedly increased. Per- 
cussion of a muscle promptly gives rise to a slow but persistent tonic 
contraction; the belly of the muscle protrudes like a tumor, or a deep 
depression or furrow results where it has been struck. These phe- 
nomena are most noticeable in the tongue, the thenar and hypothenar 
eminences and the gastrocnemii. The slightest mechanical stimulation 
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will have the same effect; the muscular contractions may last from 5 
to 30 seconds, instead of relaxing promptly as in health. 

Mechanical or electrical stimulation of the nerve trunks elicits no 
peculiar changes in its excitability, so that no myotonus follows indu 
red electrical stimulation. The change in muscle irritability following 
direct electrical .stimulation is a prominent and most characteristic 
symptom of the disease. This is known as Erb's myotonic reaction, 
“MyR.” 

The electrical excitability of the muscles is markedly increased for 
both currents. To galvanism KCC = ACC (in health KCC > ACC) ; 
the contractions are sluggish and continue long after the stimulus has 
ceased. The stabile galvanic current produces a rhythmic undulation of 
the muscle and the wave of contraction passes from the cathode to the 
anode ; strong currents are nece.ssary to produce this phenomenon. With 
the usual faradic (direct) stimulation, employing strong currents, there 
is a somewhat slow contraction with a long prolongation (2 to 20 sec- 
onds or more) ; single opening shocks of the slightest strength cause 
only normal (piick contractions; with strong, stabile faradization, oscil- 
lating muscular waves are occasionally seen. There is practically no 
change of reaction to static electricity. 

There are no symptoms referable to the nervous system. The cranial 
nerves, sensation and sphincters are unaffected; the superficial reflexes 
remain unaltered; the tendon reflexes are active, but they have been 
reported dimini.slied or easily exhausted. There are no trophic and no 
vasomotor d ist nrbances. 

Patients with this disease are said to take anesthetics very badly. 

Mo.st individuals afflicted with the disease assume a peculiar mental 
attitude in that they are reluctant to admit that they suffer from any 
muscular disorder, dendrassik mentions the fact that ^‘the patients 
seek to conceal th(‘ir infirmity by all sorts of devices.” Thomsen him- 
self must have be(‘n thoroughly awmre of his own psychic attitude when 
he said : “There is an aedive psychic factor involved, namely the fear of 
ridicule. As soon as the feeling arrives that those about will discern 
and observe the disability, the symi)toms become aggravated in the 
highest d(‘gree. “ When i).syeho.se.s do occur they are probably coinci- 
dental, although liosett describes one family afflicted with the disease, 
in wdiich the second generation consisted of two groups: one a myotonic 
group, and another group jdl members of w^hich show^ed evidences of a 
border-line p.syehosis. It is also of interest to note that a number of 
Ro.sett’s patients suffered with muscular pains, although the prevailing 
opinion seems to be that the disease is not painful but a source of 
great annoyane<^ and, as Thomsen says, “it casts a shadoAV over the lives 
of the sufferers.” 

Diagnosis. — When the clinical features of the disease wdth the char- 
acteristic electrical changes in the muscles are taken into consideration, 
the diagnosis presents no difficulties. E. W, Taylor records the case 
of an Italian shoemaker, 24 years of age, in whom the disease was con- 
sidered for a long period to be hysteria, because the spasms occurred 
in paroxysms between wdiieh the patient showed no signs of myotonia, 
and because there were no other members of the family afflicted with a 
similar condition. 

Myotonia Atrophica. — This form of myotonia was described by 
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Eossolimo in 1902. It is also known as amyotrophic myotonia and 
as * * dystrophia myotonica. ^ ^ The essential characteristics of the disease 
are the myotonia and the muscular atrophy. In view of the presence 
of muscular atrophy, some authors include the disease amonpr the myop- 
athies (muscular dystrophies), but inasmuch as, according? to Pelz,'** 12 
per cent, of all cases of myotonia congenita show muscular atrophy, other 
authors regard it merely an atypical form of myotonia congenita, while 
still others regard it a distinct clinical entity. 



Iluistratton 24. — Myopatuio Facies (TjOng, Thin and Tapering). Note 
Expression of Faee, Bilateral Ptosis, Bight Greater Than Left. (.1. Neurol, aiul 
Psychopathology.) From the Neurologic Service of the Montefiore llosj)ital. 

Illustration 25. — Myopathic Facies. Note Similarity in Length of Face 
and Giin to that of Patient Sister in Illustration 24. (.Tour. Neurol, and Psycho- 
pathology.) From the Neurologic Service of the Montefiore Hospital. 

In contrast to myotonia congenita, myotonia atrophica docs not ap- 
pear until the second or third decade of life. Males are more often 
affected than females. The myotonia generally precedes the atrophy and, 
as the disease advances, marked atr(>i>hies develop in some muscles, 
associated with myotonia (either in these or other muscles). 

The muscles most commonly atrophied arc: the orbieularis palpe- 
brarum, the orbicularis oris, the temporal muscles, the sterno-cleido- 
mastoids, the vasti, and the anterior tibial extensors. In some cases the 
atrophy involves the same muscles as in the typical Erb’s type of 
dystrophy, or as in the Aran-Ducheiine type of progressive muscular 
atrophy (see illustrations 24, 25, 26 and 27). 

Kennedy'® has pointed out a peculiar feature in This form of myo- 
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tonia, viz., that there is an extraordinary similarity in the appearance 
of the j[)atients ; “tliey all seem to look as if they belonged to the same 
family — like hroth(^rs and sisters.** 



iM.irsTIt.ATION w(5.- -hATKll.Mi ViKW, SlIOWINO TTaTCUKTUKE FacIES OE SiSTEU. 
(.1. Neurol, uud F.sjeliopatliolofj.v.) 

Illustration ‘J7. — IjAtkral View, Siiowino IIatciiet-like Facies op Brother. 
(J. NtMir(»l. and INvehopalhoto^y.) 

In typical ca.ses the usual myotonic electrical reaction is modified 
in that the atrojihied muscles show the usual diminished excitability to 
faradism, and to a lesser extiuit to galvanism. Occasionally the presence 
of a nu/asth(uic reaction may he demonstrated. Some eases show in 
locali/.(‘d muscle group''' a modified myotonic response — a slow contrac- 
tion and stow relaxation to both faradic and galvanic stimulation. A 
wave of contraction may at times be elicited with a very strong current 
imssing from cathode to anoiie. There is no reaction of degeneration 
jiresent, except in the musch*s that have completely atrophied. 

The condition of the reflexes depends upon the deg'f’ee of wasting in 
the atrophii'd muscles. In pure cases of the disease ihere are no fibril- 
lar>’ twitchings. no sensory changes, and no symj)toms referable to the 
cranial nerv(‘s or to the sphincters. Ilirsehfield recently reported a case 
in which, in addition to llic symploms of myotonia atrophica, the pa- 
tient had atrophy of the shoulder-girdle and periods of bradycardia. 
After spinal ])unetnre the jndse dro]>i>ed to -40 per minute and continued 
so for a wei'k. rmler atro]iin it rose to 64. The cardiogram showed 
a slowing of the entire cycle, partimilarly the ventricular sy.stole. The 
patient gave a hi.story of jirevions similar attacks without cause. 

Another characteristic feature of the di.soaso is its as.sociation with 
congenital cataract. Tliis as.soeialion is too frequent to be a mere 
coincidence. It is ralht>r suggestive that both myotonia and cataract in 
the same individual are evidences of an abiotrophy. Greenfield noticed 
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that there were some families in which some members showed cataract 
without myotonia, others, myotonia 'without cataract, and still others, my- 
otonia and cataract. The disease has also been found to be associated with 
other evidences of abiotrophy, such as the loss of liair, genital hypoplasia, 
and absent reflexes with tabiform degeneration of the cord. In the 
male, the most frequent of these extramuseular symptoms is baldness, 
with atrophy of the testicles next in frequency. There is no doubt, how- 
ever, that the sexual functions are affected sooner or lat<‘r in a ver>' large 
number of cases in both sexes, and it is therefore reasonable to believe 
that the almost constant loss of libido and of sexual power is due to 
changes occurring in these organs. In some patients the ext(‘rnal genitals 



ILLITSTIIATION 28. — TYPICAL MyOTONH’ KeACTTO.S' AS SHOWN IN liOTII UaM>S.‘ 
Patient Attpinplinj,^ Initial Alovemont in Opciiin^r CMosc'd Tist. (.1. N<‘iir(il. and 
Psycdiopatholo^ry.) 

Illustration 29.— Same as Ji.LrsTRATio.v 28, in the (^ase of the Pkothkk. 
(J. Neurol, and Psycdiopathology.) 

are infantile. Celibacy and childless marriages are common. Loss of 
body weight, acrocyanosis, increased secretion of t(*ars, and marked 
asthenia are not uncommon. In addition to the genital atrophy 1h<‘ fol- 
lowing features have been mentioned as evidence of endocrine disturb- 
ances: relative lymphocytosis, eosinophilia, increased coagulation time 
of the blood, increa.se or diminution in the size of the tliyroid gland and 
increased irritability of the facial nerve (Chvoslek’s sign). 

A constant and charae.t eristic feature to wliicli tin* disease ow(‘s its 
name, is the myotonia. This may remain more or Ic.ss general iz(‘d, but it 
may also be limited to only a few muscles. It is characteriz(‘d by a slow 
relaxation of the muscle at the end of contraction; the idienonienon is 
best and most frequently shown in relaxing the hand-grasp. Hy per- 
sistent percussion of the involved mu.scles a mechanical myotonia is pro- 
duced. This is mo.st commonly elicited in the tongue and in the muscles 
of the thenar and hypothenar eminences, although it may be present in 
many other musclesr. 

Absence of demonstrable weakness in the orbicularis oculi seems to 
be the rarest negative finding, while absence of weakness in the sterno- 
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cicido-niastoids is nrxt in ortlcr of rarity. The extensors of the neck 
an- weak, and tinnTfore tlie head inclines forward, so that the eyes are 
din‘e1(‘d towards tlie ^^round. This condition, associated with a drop- 
foot and steppa^o* ;*ail due to weakness of the muscles of the leg, pre- 
sents a iu('lui‘e resernhling tlu* attitude and gait in tabes. 

Spets'h is m-arly always affected. Jt is low and monotonous, and 
has a more or less nasal (juality. Ttiis may be due eitiier to muscular 
atrophy, or to my^Wonia, or to botli, for tlje lips, tongue, soft palate and 
vo(jaI cords are often w«‘ak, and the tongue and tlie other muscles are fre- 
(juentiy iny(»tonie. 

I’AifA MYOTONIA ( ’oN(;i:NiTA. — Kuleiiherg,^^ Delprat,-^ v. Solder, 8en- 
at(u-,"'‘ Martins and Jlansemaiin,-’* and others have described cases of myo- 
tonia in which a taialy relaxation of the eontracted muscles occurred only 
in lie cold. Kulcnherg designated this special type of myotonia as 
“ paiamyoloiiia eongeiiita.'^ It is a heredo-familial disease in which the 
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IliM’STK \TI()N :ia. - I* \0M Alt Asl'KCT OF HaKD IN SlSTKIt, SnOWINO TYIMOAI. .NtvO- 
'iHiMr U’F.Ai TioN (Tint Ai.mos'P ('(iMci.KTKi.v OcKNEii). Notc Fiii{.>crs are Still in 
VU'Nioii 'Phou^h aol as Mm h as ia Illustration 2S. (.T. Neurol, and Psychopathology.) 

myotonia, si-imis In he confined to etuMain volinilary muscles of the face, 
espi-eially tin- orliieularis palpt-hrarnm and oi’bicularis oris, so that the 
imlienls are unable lo open tiieir eyes or to speak for a quarter of an 
hour nr IniiniM*. The myotonia in these cases does not seem to be influ- 
eiieed by exei-ssive (‘\ertion ; eold brings on the spasm, and warmth has a 
teiidmicy In diniinisli it. The museles (if tlie iK'ck and of deglutition, as 
W(‘ll as nf the limhs jiiay oeeasionally lx? involv(‘d. 

The nieehanieal irritability of the museles is not increased, but elec- 
trical (‘xaininat ion shows a diminisht*d excitability. The pathologic find- 
ings are similai’ to those of myotonia congenita. The characteristic 
symptoms of tlie diseasi* make tin-ir appt^arance at birth. It has been 
found eoineidenlly with Tliomsen's disi^ase in members of the same 
family. 

Treatment of the Myotonias in General. — Gymnastics and massage 

have been employed by Oppi-nheiin and H(*chtorf*w. Frink reports the 
administration of thymus extract in one ease with good results. Gess- 
ler ]>roposed, in eases w ith severe spasms, to bring about an atrophy of 
the museles by stretching the nerves; his proposal has been rejected. 
Johnson and Marshall suggest the use of Strychnin. In several of the 
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atrophic cases under the writer’s care at the 'NFoiitefiore lIos])ital, all 
forms of treatment — hydrotherapeutie, gymnast ie, eh‘etrieal, gland ex- 
tracts, strychnin, etc. — have been employed without the slightest sign of 
improvement. 

Prognosis of the Myotonias in General.— The prognosis as to life 
is good. The disease is chronic and i)rogressive ; remissions are not 
uncommon. Tlie eases which have been reported as improved were 
undoubtedly atyi)ical forms following trauma or infections. 

Pathology and Pathogenesis. — The symj)t(>nis of myotonia have Iumui 
reproduced in animals after })oisoning them with veratrin and ereatinin. 
Many investigators believe the condition to be due to an (‘xaggerated ex- 
citability of the sarcoplasm. Erb and others have found an enormous 
hypertrophy of all the muscle fibers; in some ca.ses these W(‘re twic(' the 
normal size. They also found a })rofuse prolif(‘ration of the nu(*h*i in 
the sareolernma, indistinct st rial ion, vacuolization and a slight in- 
crease in the eonneetive tissue. Some investigators found atrophic as 
well as hypertrophic fibers. Schiefferdeeker b(‘lieves that th(‘ increase 
of the nuclei is only a relative one, but he was able to demonstrate in 
the sareoj)lasm granules which are not seen in norinal muscle tissue. 
Jacoby'* also found changes in tlie muscle.s, but he does not attach much 
importance to them from a pathogenetic point of view, (^hanges have 
also been report (‘d in the central and peri])h(‘ral nt'rvous system, but not 
with sufficient constancy to be considered other than accidental or sec- 
ondary in nature. 

Various theories have been proposed to (‘xplain the ])atliogen(‘sis of 
the dis(‘ase: (1) Theory of ctu'ebrospinal gem*sis (Thomsen, lOngel, 
(hirschmann, Jolinson-Marshall ; (2) myopathic theory' (Strumi>(‘ll, 
Nis.sen ; (2) theory of combined cerebros])inal and myopatliic gtuK'sis 
(Findlay-^); (4) chemico-toxic theory (Ih^ehtcu’ew, Jacoby D ; (5) 
theory of endocrine dysfunction. A critical i*eview of all these theories 
mak(‘s it obvious that the pathogenesis of this diseas(‘ is still to lx* (1(‘- 
termined. Dy far the most pronounced feature of tln‘ condition is its 
hereditary character’. The symptoms ami cour'.se would se(*m to sug- 
g(‘st as th(‘ basis of it soim^ f(U’m of d(‘gener’at ion — a form of 
**oMofr()phy.” As a matter of fact, in .spite of the more or less definite 
pathologic, changes found in the central nervous system in the cases of 
so-called symptomatie myotonia, the mechanism of the i)henomenon of 
myotonia is not at all clear. It is difficult to explain why a h’sion in 
the lenticular nucleus or in the cerebral peduncle will give rise to myo- 
tonia in one patient while an identical lesion in another patient will 
produce no myotonia. 

Historical Summary. — The di.sease was fir*st deserilnxl by (4iai*l(*s 
Bell as early as 18.42, but was actually ‘‘discovered” in 1876 by tin* 
Silesian physician, Thomsen, who was aftlicted with the disease himself, 
and in whose family he could trace it to 20 cases in five generations. 
Nissen, a grand nephew of Thomsen, could trace the disease in his own 
family through seven generations, in which up to 1924, 219 persons were 
affected. To Erb,-® however, belongs the credit of having classically 
worked up the disea.se, especially as regards the electrical changes in it. 
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MYATONIA CONGENITA (OF OPPENHEIM)* 


History imd (If'fiiiitioii, ji. oSO -Occiirronco, p. r)(S0 — Syriiptoiniitol- 
oRV, j). oSO — Di.MKiiosis, }). /iSJ — Tro:itiiioiit, p. oSl— ('ourso iuid 
profj;iH),si,s, p. oSl — Patliolojry iiBcl patliofreiiesis, p. 581 — Bibliog- 
raphy, p. 5<s;i. 

Synonym, — AiByoloiiia congiMiiln. 

History and Definition.— I n HlOO, Opponlioira drew att(*ntion to a 
eondilioTi etuiraeterizod by marked nniseidar atony and a peculiar paraly- 
sis occurring in early childhood, and closely r<‘sembling the clinical pic- 
ture of poliomyelitis. 

Occurrence. — Th(‘ disease is noticeable at birth, but tyjiical ca.ses 
liave b<‘en known to liavi* begun in tlie first and se<*(»nd years of life. 

Symptomatology. — The involvement, is most marked in the muscles 
of the lower, somelinu's also of tin* iijiper extremities, and less often 
in tho.s(‘ ol the mv-k and trunk. Involvement of the head, face, tongue, 
eyes and larynx has not been observed. The muscles do not appear 
atrophied, but tlu’ir fla(‘cldity is ATry striking. The atony is so marked 
that the extremities can be placed in tlu‘ most bizarre positions, as if 
they Avere loo.sely-attacdied ai)pemlag(‘s. When the little patient is seated 
the trunk bends forward, forming a marked kyphosis. That the paraly- 
sis i.s not a true one, but rather a AA’eakucss, can be demonstrated by 
placing the ehild on liis leet, Avhen it A^dll he seen that not only is he 

* This is ii(»t to 1)0 ooiitusiMl with myotonin eobgoiiita (Thomson’s disease), or 
with dystonia musoulorum doformaiis, the throe diseasfos being distinct conditions. 
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unable to stand alone, but even when supported, liis lejis jrive way under 
him; but when he is placed on his l)ack, feeble active niovenients of 
the arms and lej^s can be carried out. The hypotonia of the various joints 
is also a very striking symptom. 

The cranial nerves, the sphincters and sensation are not involved; 
there are no fibrillary twitchinfrs. The deep refl(‘xes ai-e absent, while 
the superficial ones remain normal. The dir(‘ct and indirect electrical 
excitability, both to faradism and pralvanism in the paralyzed as well as 
the apparently sound nmscles is usually reduced and fre(piently absent ; 
there are no polar chan<r(*s. In one of Oppenheini’s cases, while the 
legs lay as if ])aralyz(‘d, previously absent knee jerks could, after el(*c- 
trical stimulation, be fre(‘ly brought out. 

Purser^ met a case of this disease in a two-y(‘ar-old ebild. in which 
the condition developc'd at fifteen months, after an attack of severe diar- 
rhea lasting four weeks. The patient had rickets and an unusual symp- 
tom-nystagmus. According to Purser, this was the first case of *mya- 
tonia reported up to 1014 in Tndand. 

Diagnosis. — CollicT and Gordon Holmes (cited below) poiiit out th<* 
following clinical features of the disease which distinguish it from the 
niyopalhifs: (1) The absence of any familial tendency. (2) The dis- 
ease is in file majority of cases congenital, and in a small number of 
cases it appears suddenly and is fully d(‘vel()ped after certain acute 
diseases. (0) The local w^a.sting and weakness of an individual muscle 
or of a group of muscles, so characteristic of all forms of myopathy, 
arc Jiot met with in myatonia. (4) Atfection of the pei‘i])hery 
of the limbs, and espc'cially of the ijitrinsic hand iriusch's, which is the 
invariable rule in myatonia, is of the grea1(‘st rarity in any form of 
myo])athy. (5) IMyatonia never s])reads to regions previously unaf- 
fected, slow sj)7*eading of the affection from niusch' to mus<*lc being 
charact(‘ristic of all forms of myopathy. (fJ) The deep reflexes are 
absent from the beginning, but may reappear aftcu* improvement in mya- 
tonia, while in the myopathies they are present at first and slowly 
diminish as the condition progresses, and finally ar(‘ lost, never to be 
rega,in(*d. (7) There is a tendency to im|)rove in myatonia, and in some 
cases recovery may ensue; this is never tln^ case in myopathy. 

The absence of atrophies or sensory changes, the generalized sym- 
metrical involvement, and the electrical chang(’s which can b(‘ seen in 
most all the muscles distinguish myatonia from anirriar poliomyelitis^ 
and from the peripherally and spinally induced iiitraparhnn paralyses. 

Myatonia must also be distinguished from syphUilic psendoparalysis 
as described by Vierordt, and muscular weakness due io rickets, as well 
as from joint hypotonia due to involvement of the capsules and liga- 
ments of the joints (Pinkelstein). 

Treatment. — General hygienic and tonic measures are indicated. 
Careful medication with strychnin, massage and electricity are resorted 
to. Orthopedic appliances may be necessary. Powis and Raper found 
after the administration of bile salts or dried ox bile an increase in 
muscle strength. 

Course and Prognosis. — The course of the disease is slow ; the prog- 
nosis as to life is good. In some of the cases, in the course of time, a 
more or less complete recovery may occur. 

Pathology and Pathogenesis. — Spiller,^ in his first autopsj^ found 
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changes in the muscles only, and none in the nervous system. Baudouin * 
found nothing characteristic for pathologic inferences. In another case 
Spiller and Griffith ^ found atrophy of the muscle fibers much more 
marked in some bundles than in others. The atrophied fibers retained 
their transverse stria! ions and showed an excessive number of nuclei in 
the .sarcolemrna ; some of the muscle fibers presented fatty degeneration. 
These were the changes found in the muscles of the forearm; the 
atrophy was most marked in the calf muscles and lea.st in the muscles 
of the back. Accompanying these mu.scle changes was a small spinal 
cord with scanty and atroithied anterior horn cells; the anterior roots 
w(‘re smaller than oi-ditim*uy' :”id stained very poorly. One posterior 
tibial nerve was examined and also found much degenerated. The 
brain in this case was unusually large. Skoog, Ueyer and Helmholtz 
found similar changes in the muscles ‘‘m whereas Bing found the 

muscles to be ])erfee11y mn’mal. 

Collier and (Jordon Holmes"' in a study of 2''Cases found most of 
the muscle fibei’s smalh*r, which (hey say might be attributed, on the 
one hand, to a lack ot! (h'veloimient, or, on the other Mud, to atrophic 
processes an’eeling them; but they are more inclined to believe, on 
account of the extraordinary irregularity in the shape a.ud size of the 
fibers, that the condition was due to an atrophy. The atrophy and 
deerease in the number of fibers, in their 0 ])inion, sufficieni'^l.y explains 
the palsy, while the fatty infiltration and the increase of connective 
tissue c<*lls conceals in part the general atrophy. 

T)e Villers^ had 2 eases which confirmed Concetti ’s conclusions 
bas(‘d on fiH cases with Ifi autopsies, that the cause of the disej'^se is an 
arrest of d(‘velopment or retardation during intra-uterine life of the 
anterior horns cells of the spinal cord, and that the lesions may invj^de the 
cerebrum, cerebellum, peripheral nerves and muscles, but that thei^<^ is 
tendency to prognvssive im|>rovement. 

Oppenheim Ix'lievcs the disease to be due to an arrest of develop.P^nt 
of the muscle fib(‘rs. Marburg lield that the cases were forms of intra- 
uterine ])oliomyelitis. Th(‘ symmetrical develotuneni of the defects’i iu 
2)11 cases, th(‘ devtOopment of some of the cases after birth, and !fhe 
fact that in a good many instances the ^interior horn cells were mUt 
involv(*d, and in those eases in which they were involved there wW 
no evidcTiee <d‘ inflammatory changes, speak against the correctness 
Marburg’s th(‘ory. J 

Some inv(vstigators are inclint'd to ascribe the disease to a disturlP- 
ance of the ductless glands. Herti considers it a variety of congenitjfi 
myxedema. In this connection it may be of interest to note that Powit 
and Paper" were led to tht‘ following eonelusions from their metabolifc 
.studies in this disease: (1) There is a diminution in hepatic function, of^ 
evidenced by the pn‘senc(‘ of acholia; (2) normal calcium retention ^ 
associated with a relatively high potassium retention; (3) there is a lo'r 
creatinin exendion with a relatively high creatin excretion. j 

Rothman believ<‘s the cases to be a ty]m of Werdnig-IIoffman’s dis- 
ease; the fact that there is no w’asting of the muscles and that theiH 
is a tendency to improve after a time, speaks against this contention, ip* 
Gordon believes that there is an antenatal di.sturbance of nutritief^ 
of the anterior horn cells, which in some cas(^ leads to their destructi(YU» 
thus producing a Werdnig-Hoffinan type; in other cases the nutritioi^pal 
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disorder is slight, resulting in a diminution of muscle tonus. He also 
believes that there are a large number of intermediary cases difficult 
to classify clinically. 

Bernhardt is inclined to assume an injury to the peripheral nerves, 
somewhat like a generalized polyneuritis of autotoxic or infectious origin. 

From the facts adduced it is evident that the pathology of the dis- 
ease is not definitely known, and the same may be said of its causation. 
There is a tendency to consider the condition a tyjx* of inj opathy rather 
than a distinct clinical entity. 
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OCCUPATION NEUROSES m 

Difiigiiosis* — The disease must not be confused with (^ganic nervous 
disease, such as tabes, disseminated sclerosis, hemiplegia, paralysis agi- 
tans and other conditions in which difficulty or inability to carry out 
complex movements is a prominent symptom. Writer cramp has been 
wrongly diagnosed when the patient was suffering from agraphia, due 
to a tumor of the brain. A careful neurological examination with the 
finding of paralyses, sensory disturbances, electrical changes in the mus- 
cles or nerves, will make the diagnosis clear. The differentiation may 
at times be difficult when a hysterical or neurasthenic patient is, on 
account of tremor, unable to write. 

Treatment. — The treatment to be carried out is with a view of im- 
proving the patient’s general condition by proper nourishment, hydro- 
therapy, change of environment and other similar m(‘asures. Drugs 
seem to have little or no effect. Whenever possible, absolute avoidance 
of the occupation which brings on the neurosis is advisable. If for 
economic reasons this cannot be carried out, the patient is to be instnietwl 
to assume a correct posture while at work, and he is to be provided with 
properly constructed tools or instruments. Massage, gymnastic exer- 
cises, and Swedish movements are indicated. In writer’s cramp, special 
penholders have been constructed which are held between the index and 
middle fingers (Zabliidowski) ; a Niissbaum bracelet wdiich makes the 
flexors and adductors superfluous during writing may be employed with 
benefit; in some cases the use of the typewTiter may he necessary. 

Course and Prognosis. — The ncuiosis may last throughout the pa- 
tient’s life. Some patients learn to wu-ite with the left hand, but sooner 
or later this hand also becomes affected. Recovery may take place, but 
relapses are very common. Like in all the neuroses, the longer the dura- 
tion tlie worse the outlook for recovery. 

Pathology. — ^No lesions have been found to explain the malady. The 
disease is considered by many to be a variety of exhaustion neurosis. 
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CHAPTER XXII 


THE TRAUMATIC NEUROSES 
By Edward E. Mayer, A.M., M.D. 
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' This title is employed to designate any combination of nervous symp- 
toms which follows an injury and w^hich is not the result of organic 
lesions of the brain, spinal cord or peripheral nerves. The accident may 
not have produced any structural disability, yet the psychic trauma 
attached to it brings on functional symptoms. Generally, and mostly 
hysteric in type, partially neurasthenic and hypochondriac, occasionally 
accompanied by definitely psychotic phases, tliese symptoms were be- 
lieved to marshal themselves in such a groniiing that the traumatic 
neuroses were, and still are, accepted as a distinct entity. It was so re- 
garded by H. Oppenheim,'-** who is resiionsible for the name. Many 
recent writers miss the fact, however, that he described the traumatic 
neuroses and not a traumatic neurosis. Grouped under this name are 
syndromes whose clinical signs do not conform to the classical pictures of 
hysteria and neurasthenia. In their elucidation we deal occasionally with 
the problems of a reflex epilepsy, of localized muscle spasms, and of tics 
of varied types. Even dystonia and myoclonia may enter into the group 
picture. Overshadowing the psychic symptoms loom frequently the 
problems of a psychopathic inferior make-up. And on the physical side, 
the question of actual concussional injury to the brain and spinal cord 
constantly presents itself. In fact, many authors believe that there is al- 
ways some molecular or other form of alteration to nervous tissue, and 
that it is merely our ignorance to which is due our inability to find these 
changes. On the other side are those who believe in a psychogenetic 
origin to most of the traumatic neuroses. 
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It was an English physician, Erichsen,^* who in 1866 drew atten- 
tion in a systematic way to the nervous symptoms found without any 
demonstrable causative injuries in victims of railroad accidents. He 
thought they were the result of concussion of the spine, and his so-called 
“railway spine “ was believed by him to be due to minute, material altera- 
tions in the spinal cord. This opinion became so popular that it lived 
for many yc^ars after many observers, and especially Oppenheim in 
Germany, Page '*^" in England, Walton and Putnam in America, and 
Charcot ^ in France, definitely established the fact that most of the symp- 
toms included under “railway spine” or spinal irritation were those of 
a psychoneurosis. Page went to the other extreme. He not only attacked 
ErichseiPs views concerning an organic basis for the symptoms included 
under “railway spine,” but also asserted that concussion without dcmon- 
strabie injury never injured the spinal cord, except in the very rare 
symptom -coin p lex of intraspinal hemorrhage. As Dana summed it up: 
“(Concussion is ntental shock and nhysical bruising.” A little later 
than Page, in ISHO, ()ppenh(*im ^'^^ublished bis well-known book, in 
which h(‘ insisted uimn the occurrence of symptoms following injuries 
which (liff(*red from traumatic hysteria and traumatic neurasthenia. To 
this (lay we find two camps. Om^ explains the differences in situational 
factors, infliKUieed through suggestion; it adopts a psychogenetic eti- 
ology. The other is inclined to agree with Oppenheim; it postulates 
undt^terinined cerebral cliangi*s in at least a small proportion of the 
patients. The followers of the latter belief are, however, in the minority. 

In the great war just closed, shell-shock, war-shock, and war-strain 
were words coined to describe the same group of symptoms which in 
civil life inclmh'd undi^r the traumatic neuroses. The history of 
the traumatic mmroses repeated itself. These tc^rms at first wore thought 
to delimit a new t.vp(‘ of organic disease. This idea did not, however, live 
long. Shell-shock is the traumatic neuros(\s of war. Environmental fac- 
tors before, as W(‘ll as det(*niiiiiing psychic iiiffuences aft(;r tlte shock, 
tended natui’ally to iiiti’odiu'e minor differenecs into the picture. 

^Jliis incondite^ grouping— tlie traumatic neuroses— claims our at- 
tention, therefore, as a varied set of symptoms with some trauma in the 
haekground as tlu^ determining faetor in the onset. Association with the 
ae<’ideiit im])lies a psychic shock as the origin, but not necessarily any 
injury to nervous tissue or even a physical injury. This is the back- 
ground. In the ioregrouiid t)fl<‘n looms the question with civilians of 
eoinpen.sation, litigation and suggestion, and with soldiers of trench-fear 
and war-dn ad. 1 n both classes malingering and simulation must be dealt 
with. A blanket -title like the traumatic neuroses denotes, therefore, 
to the ^\riter all syniptoin-eomplexes referable to the nervous system 
not d(*pend('iit uiioii organic lesions which have an injury or shock as the 
predominant, causal facdor. 

Etiology.— AVe are describing the neuroses resulting from trauma, 
and, theretore, it need hardly be said that an accident is the Causative 
FACTOR The individual niay have been in an accident, however, with- 
out having any physical injury. The traumatic factors, in other words, 
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may be entirely psychic, consisting in the fear and fright of the acci- 
dent, or in the belief that an injury has been entailed. Some individuals 
who are neuropathic and who have as a consequence a state of anxious 
expectancy, dreading the day when they will be in an accident, succumb 
instantly to the psychic situations surrounding it, and do not readily 
react from them. Such anticipatory neuroses were extremely common 
among the soldiers during the recent war. They need not have been 
predisposed by heredity. The intense strain they were subjected to, the 
exhaustion resulting from their duties, combined with the wish to be out 
of the firing zone or the constant fear of being injured, were sufficient 
reasons for the production of a breakdown of the nervous organization 
of the soldier.®^ Early in the war, some observers thought they were 
seeing new types of disease; but this opinion was soon disproved and 
the war-neuroses were found to be similar to the traumatic neuroses of 
civil life, colored differently by the environmental factors of warfare. 
Eder^® found that 30 per cent, of the war neuroses had an antehelluui 
history of a psyehoneurosis. Forsyth’s and Wolfsohn ’s figures were even 
larger. 

The increased industrial development of the age has produced in- 
numerable kinds of accidents, any of which may result in the production 
of the traumatic neuroses. The development of (*ompensation laws has 
called attention to their frequency. This has resulted in an increase in 
at least one kind of the traumatic neuroses, i.e., the expectation, or liti- 
gation-neurosis. All kinds of the traumatic neuroses develoj) after rail- 
road and street-car accidents. Electric shocks from dynamos and de- 
fective wiring are also fairly common causes. These present more 
often evidence of organic involvement than do accidtmts of other kinds 
where a neurosis is diagnosed. The neuroses which follow operative 
measures, as, for instance, the removal of hemorrhoids, are regarded 
by some writers as coming under the category of the traumatic neuroses. 
Sear-tissue from cither wounds or operations may bring in their wake 
sufficient irritation to cause a local neurosis or a reflex epilepsy of a 
traumatic nature. That thunderstorms or lightning may produce the 
traumatic neuroses is well known, either physical or psychic factors, or 
both, being responsible. 

Predisposing factors in the etiology are the previous lowered re- 
sistance of the individual due to alcoholism, saturnism, arteriosclerosis, 
syphilis, night-working and poverty. Loss of sleep, poor food, wet 
quarters, the intensity of the life, were accessory factors in producing 
the traumatic neuroses of the war. It is a moot (piestion whether occu- 
pational factors may be considered as traumatic. The risks of the occu- 
pation must be taken into account in deciding compensation whenever a 
traumatic neurosis is the diagnosis, independently of the consideration 
of poisoning from phosphorus, arsenic or lead, or dampness, as being 
etiological factors. They existed as a necessary part of the occupational 
hazard, and coupled with the occurrence of an accident, render the prog- 
nosis worse.^®’ ** 



588 


THE TRAUMATIC NEUROSES 


Symptomatology. — Signs of disordered action of the nervous system, 
functional in type, may occur immediately after an accident or shock. 
This is especially true after head injuries. A previously unrecog- 
nized nervous liability of the individual, or an inadequate glandular 
efficiency brought into symptomatic expression by the emotional response 
to an unusual situation, are often responsible.^* Generally, however, 
there is a period of weeks or longer after the accident before the symp- 
toms are noticed. Contemplation of the physical effects of the accident, 
and anxiety concerning its possible consequences, produce an ideational 
bias which results disastrously to the nervous system. Often the antici- 
pation of injury from working among dangerous machinery, or as in 
war from being constantly in imminent danger, serves to create a situa- 
tion which needs merely the actual occurrence of an accident to bring 
out a latent neurosis. 

The symptoms of the traumatic neuroses must be dealt with, there- 
fore, from various points of view. It will simplify matters first, to 
outline the more common symptoms which include those found in hys- 
teria and neurasthenia; later, to describe the special syndromes which 
are considered by different writers as also falling into the category of 
the traumatic neuroses. 

A. The Hysterical Symptoms. — Reviewing, therefore, briefly the 
symptoms of hysteria, whether they are traumatic in origin or otherwise, 
we find that they include motor and sensory symptoms and disorders 
of the special senses, psychic symptoms, and vasomotor and trophic 
alterations. 

(a) Motor Ilysterical Symptoms . — These are both paralytic, and 
irritative. Of the latter, tremors are the most common. There is, how- 
ever, no distinctive hysterical tremor unless we wish to consider all emo- 
tional tremblings as hysterical. A dry cough, hiccoughs, aerophagia 
(air-swallowing), meteorism, abdominal spasms with false signs of a 
peritonitis, a torticollis or a trismus — all of psychic origin — are fre- 
quently observed. But those types of motor symptoms are not as com- 
mon as are the motor paralyses and contractures of legs and arms. 

The motor paralyses and contractures which occur in the traumatic 
neuroses arc, as a rule, those of hysteria. They may involve one or both 
sides, but generally take in both lower limbs or one arm. A hemiplegia 
is, however, not uncommon. Unlike the organic kinds, it does not in- 
volve the facial or hypoglossal nerves as a rule, and is generally upon 
the same side as the injury. Likewise, in monoplegia, the left arm is 
much oftener affected than the right arm. The paralysis is generally 
a flaccid one, and may or may not be accompanied by contractures. The 
apparent broadening of the lower limbs due to outward rotation 
(Heilbronner’s sign) is not found in a paralysis of psychic origin. The 
** nursing arm” type of hysteric brachial monoplegia, the dragging of 
the affected leg after the sound limb, without tilting of the body and with 
a stiff back in an hysterical paralysis of the leg, flaccid fingers with elbow 
and wrist contractures, the sudden onset of ^ contracture, movements 
of a paralyzed limb under anesthesia or alcoholism, and disappearance 
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of recently-eistablished contractures during anesthesia, are finger-posts 
which reveal a functional type of paralysis. “We also frequently find a 
complete flexion of a leg, the heel touching the buttocks ; and in the arm, 
the strongly-flexed hand touching the sternum with the elbow rigidly 
adherent to the side of the abdomen. 

Paralysis of a functional type reveals, in its very nature, its psychic 
origin in that it does not involve isolated muscles but coordinating sets 
of muscles which subserve volitional impulses. The muscle-masses gen- 
erally retain their normal volume and are never the seat of degenerative 
atrophy. An extreme flaccidity is commonly found with undue contrac- 
tion of antagonistic muscles, or contractions are noticed in an entirely 
different set of muscles upon apparent effort to use the affected muscles. 
Some lessening in the volume of muscle masses after long disuse may 
occur. Occasionally we find even an increase in volume. Apparently 
there is, however, a non-hysteric functional type of paralysis which pre- 
sents both atrophic and vasomotor alterations. Babinski and Froment 
have described this under the name pf reflexe physiopathiquc. We will 
discuss it later. 

The lost or impaired use of a limb after recovery from the actual 
injury is frequently noted in the traumatic neuroses. A careful examina- 
tion by the diagnostician, aided by a roentgenogram, will tend to estab- 
lish the functional or simulating nature of such disabilities. The para- 
lyzed limb is, as a rule, more inert and heli)lcss than it is in the case of 
organic paralysis. Vigorous movements, however, bring out contrac- 
tions; sudden excitement or fear often reveals the fact that movements 
are possible. Vasomotor symptoms are not necessarily a part of the pic- 
ture in functional paralysis. Manipulation of an affected limb often re- 
veals the functional character of the paralysis in that a momentary reten- 
tion of a limb occurs in a position only possible through the use of the 
paralyzed muscle masses, or there occurs an overpronounced resistance to 
movement by contraction of the antagonistic muscles. This contraction 
is an important diagnostic point in differentiation both from organic 
disease and from malingering. The organic type of reflex changes do not 
occur in functional paralysis. An occasional writer has claimed to have 
observed a true clonus or a Babinski toe-reflex in hysteric types of 
paralysis, but such observations are not free from suspicion. The glossy 
skin of organic paralysis does not occur in hysterical paraplegia. 

Contractures of a non-organic type are frequently found. They are 
not necessarily hysterical in nature. They may result after actual mus- 
cle injury and persist by stabilization of the affected muscles (nature’s 
splint) even after the injury has disappeared. A psychic element akin 
to those of habit-formation of all kinds serves to fix the muscles. But 
such functional types are not as frequent as are those of a hysterical 
nature. That tubercular bone and joint disease often results from in- 
juries and commence with defense contractures must not be forgotten. 

An hysterical scoliosis is not uncommon. The scoliosis is unaocom 
panied by torsion of the vertebral bodies and often disappears when the 
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patient lies upon the abdomen. Also the curvature is always a single 
one, is generally located in the dorsolumbar region, disappears during 
sleep, and has come on suddenly without sufficient organic signs. An 
abnormal position of the scapula (simulating ^‘angel-wing” paralysis) 
is sometimes found. A lordosis of an hysterical type is not common. 

In all contractures of limbs after trauma it is important to insist 
upon a careful examination of the joints. Roentgenograms should al- 
ways be made. The excessive pains radiating from the joint with 
their disappearance when the patient’s attention is distracted, the 
character of the muscle spasms accompanying the outbursts of pain ex- 
tending often over the entire limb, the absence of cellulitis or local 
elevation of temperature, the presence of hysteric attitudes, functional 
types of sensory alteration and other evidences of hysteria, should suf- 
fice to exclude true joint-disease. If continual observation is possible, 
relaxation during sleep is noted; manipulation of the limb will often 
not awaken the s]eei)er, which could not be the case if pain is evoked. 
Oppenheim, it is true, claims that hysterical contractures occasionally 
persist during sleep. If of long standing, so that myogenic changes have 
occurred, this is of course possible, but never in contractures of com- 
paratively recent onset. Organic contractures of cerebral origin may 
persist in sleep, but these would hardly need to be differentiated from 
mono-articular disease accompanied by contracture. The resistance to 
movement in hysterical paralysis always shows to the trained observer 
the mental effort used in resisting the use of a limb. 

A not uncommon type of functional motor paralysis is a disassocia- 
tion of motor function, in which there is no impairment of movement 
of the limbs while resting in bed, although an inability to stand or walk 
is claimed. This abasia may be a partial one, called therefore a dysbasia. 
It presents, as a rule, incongruous features which reveal its psychic basis, 
often of a frankly expressed dread or fear. An over-emphasis in move- 
ments is noted in all attempts to walk or stand, with attitudes which 
betray psychic resistance. The toes contract and seem to stick to the 
floor, the patient holds his back and head more than erect, or he flexes 
his body to an extreme degree upon his hips. Another cbmmon type is 
accompanied by spasm of the muscles with gross tremors upon attempts 
to use the limbs. Extreme types of this were presented in the so-called 
dancing gaits which were common among the soldiers. 

(b) Sensory Hysterical Symptoms . — Pain is an almost invariable 
symptom. The recession of the physical injury does not give the patient 
relief, but is succeeded by complaints of pain localized around the in- 
jured region or the presupposed injured region, or there are complaints 
of pains everywhere, exacerbating when the patient is under observa- 
tion or reciting his story, receding when his attention is distracted — 
all colored greatly by the mood of the injured person. A piercing pain 
in the temples (clavus), a pressing pain over the vertex of the skull, 
coccygeal back-pains, intercostal pains, pseudo-angina pectoris, are the 
most frequent complaints. A hyperesthesia of the skin covering the cra- 
nium is an almost invariable symptom. Hemicrania is often of hys- 
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terical origin, as can also be a neuralgia of the fifth nerve. Workmen 
seem to complain of back pains, no matter what the nature of the acci- 
dent, if they become victims of a traumatic neurosis. And neuralgia of 
a visceral location also demands the frequent attention of the physician 
in the traumatic neuroses. It is needless to state how painstaking must 
be our efforts to eliminate all possible organic causes, and to weigh sec- 
ondarily to these our positive signs of an hysteric origin. The occurrence 
of the pain only at night, disappearance upon distraction of the patient's 
attention and unphysiol ogical innervations of the pains are not of much 
value in establishing a diagnosis, unless accompanied by other hysteric 
symptoms elsewhere, and positive elimination of local disease. Abdomi- 
nal operations are frequently undertaken in response to the subjective 
complaints of hysterical patients. This is positive eliihinatiou. The 
writer favors such measures in doubtful types rather than that some 
organic disease just beginning should remain undiscovered. For ma- 
terial disease processes arc often accompanied by hysteric phenomena. 

The sensory anomalies of the traumatic neuroses are generally more 
extensive than subjective pain complaints or localized hyperesthesia. 
Loss of the sensation to touch and pain is rarely, however, of a complete 
type. Complaints of severe pain, accompanied by objective anesthesia 
and analgesia, more or less complete, is the characteristic type. This 
is the functional form of dissociated sensibility. It never conforms to 
the areas innervated by spinal segments or peripheral nerves. It is a 
hemianesthesia which ends sharply at the middle line of the body and 
involves the mucous membranes, joints, even the bones. Or it takes the 
form of a helmet over the head or a gauntlet of the arm or a stocking 
upon the leg. We often find intact tactile sensation accompanied by 
analgesia. The analgesia is rarely constant, altering its innervation at 
different examinations, especially so if there is a change in the emotional 
factors influencing the patient. It may spread over the entire body and 
it is usually accompanied by disorders of the special senses. 

(c) The Special Sense.'i . — Sight and hearing may be lost or decreased ; 
smell and taste may be decreased or absent. The deafness complained 
of is generally bilateral. IMore often a hyperesthesia of hearing, as 
well as of smell and taste, is found. These alterations are generally 
upon the same side as is the hemianesthesia or analgesia, though they 
may be bilateral. 

We do not find an actual loss of central visual acuity in hysteria. It 
is more often a concentric contraction of the visual fields with an in- 
version of the color fields upon perimetric examinations. Occasionally 
a total achromatopsia is found. In comparison with other hysteric dis- 
abilities, visual symptoms are, however, rare. A hysteric blind eye gen- 
erally sees and can be made to acknowledge seeing something by testing 
it. An unusually mobile reaction to light and accommodation (hippus) is 
characteristic. The sclera and cornea take part in the sensory loss. 
Amaurosis and amblyopia of hysterical origin is, of course, never ac- 
companied by organic lesions of the fundus. A careful refraction is 
necessary and is too often neglected in hysteria accompanied by am- 
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blyopia, A morning ptosis (Gowers) is not infrequently noted. This 
consists in an inability to open the eyelids upon awakening without re- 
sorting first to manual aid. Perhaps the most common symptom of the 
ocular apparatus is that of blepharospasm. The keynote of diagnosis 
is the detection of inconsistencies, not compatible with organic involve- 
ment. 

A perverted sense of smell or taste is not unusually complained of in 
the traumatic neuroses. A hysteric type of deafness is not as common 
as is an hyperesthesia of hearing consisting largely of subjective noises 
and accompanied by anesthesia or hyperesthesia of the external auditory 
canal. Bilateral deafness rarely exists unaccompanied by mutism. In 
the functional type of unilateral deafness, which is rare, the patient does 
not incline his head to the other side to catch sounds and the use of 
Rinne’s and Weber’s tests (or of the Galton whistle and the monoehord) 
reveals its true character. 

A sudden total loss of voice-production, more often a loss of speech, 
except for whispering, is a most common type of hysterical paralysis. 
A careful laryngoscopic examination is necessary. Absolute mutism is 
rare. The hysteric nature of some forms of stuttering is well recognized. 
If present before an accident, it is made worse by it. [Such an exacer- 
bation was offered in one of my eases as the basis for a claim for large 
monetary damages.] In all speech disturbances of hysterical origin, 
the over-use of gestures and grimaces is observable ; more effort than in 
organic types is attempted in order to bring out words. The rapid suc- 
cession of mutism after stuttering or vice versa (especially in recovery) 
is characteristic. A hysterical paraphasia sometimes occurs. [The au- 
thor has recently observed this symptom in a patient who cut himself in 
an attempt at suicide after criminal charges had been made against 
him.] Hysterical types of bulbar paralysis (swallowing-spasms, dys- 
phagia, phagophobia, etc.) are very exceptional symptoms. 

Bladder paralysis with incontinence of urine has been reported as 
of hysterical origin, but it should be considered at least as very rare. 
Hysterical anuria is occasionally noted. The writer has placed patients 
with this symptom under most careful observation and has satisfied him- 
'self of its occurrence. An anesthesia of the mucous membranes of the 
genito-urinary organs invariably accompanies it. Pollakiuria or an in- 
tense desire for urination with frequent evacuation of small amounts of 
urine is common. A careful inquiry into all local sources of irritation is, 
of course, always necessary in such types of hysteric symptoms. Impo- 
tence is frequently complained of after injuries. A polyuria with 
glycosuria is often found in individuals who have other symptoms of a 
traumatic neurosis. The above symptoms, largely the results of emo- 
tional shock upon the vegetative nervous system, in fact were recognized 
long before the traumatic neuroses were established as a syndrome. To- 
day,^ however, we prefer to separate them from true hysterical (sug- 
gestive) symptoms and include them under disorders of the vegetative 
nervous system. 
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(d) Psychic Symptoms, — All victims of the traumatic neuroses show 
the irritability and depression which characterize hysteria. Many of 
them have a loss of recollection for the immediate period following the 
accident (retrograde amnesia). But the characteristic depression of 
the traumatic neuroses, as well as the type of memory change, as a rule 
is somewhat different from other forms of hysteria. The dispositional 
depression is deeper. It is almost that of melancholia. It is accompanied 
by constantly uttered ideas of hopelessness or of invectives against those 
whpm, they regard as responsible for their injury. There may exist 
not only gaps in their memory, but memory-distortions also. They have 
forgotten any previously existing disease which they may have had ,* they 
have forgotten events which may have led up to the accident ; they have 
lapses and fitful memories concerning recent periods also so that they 
cannot tell of occurrences since the accident. Throughout we generally 
can detect the over-emphasis, exaggeration, and the changeable moods 
characteristic of hysteria; The tendency to lies, the so-called pseudo- 
logia phantastica, is readily detectible. The depression which is almost 
invariably present is not of an hysteric type. It is rather the hypo- 
chondriasis of older writers, which we no longer regard, as they did, as 
a separate syndrome. Its definition by Gowers is “a morbid state of the 
nervous system in which there is mental depression due to erroneous 
ideas of such "bodily ailments as might conceivably be present. That 
part of his definition Avhich is important to remember in connection with 
the traumatic neuroses has been placed in italics. It is often accompanied 
by an apathy and lethargy which are not hysterical, but abortive symp- 
toms of a true manic-depressive psychosis. It is difficult, therefore, to 
judge whether such temperamental moods were present before the acci- 
dent, or evoked by it. The lack of discriminating observation ante- 
dating the time of the psychic shock leaves a gap in our ability to analyze 
this factor with reference to time. Accompanying this depression, we 
often find somnambuloid or hypnoidal states. The patient will sit and 
day-dream with a drawn-haggard facies which betokens mental misery, 
and remain in fixed positions which sometimes are suggestive of the 
poses noticed in dementia pra^cox. An irrelevancy in answers to ques- 
tions {Ganser^s symptom) is occasionally noted. The development of 
a true psychosis in the traumatic neuroses preceded by, or accompanied 
by an hysterical symptom-complex, is not uncommon. The traumatic 
neuroses of the war just ended were frequently found to present this 
combination. Hallucinatory delirium of an hysterical type was a rather 
frequently observed symptom in the so-called shell-shock^’ victims. 
This was to be expected because of the severe fear and fright factors 
accompanying their origin. Fear-states need not be ascribed to a neurop- 
athy. They can affect any type of person. But the emotional upheaval 
must be intense, as in war, to break down the self-control of some. In 
the traumatic neuroses in general, however, it seems that the disorders 
of the autonomic nervous system which arise out of fear and fright occur 
rather disproportionately to the severity of the physical injury or the 
VOL. X.— 88. 
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apparent intensity of the fright. These symptoms are no more hysterical 
than they are neurasthenic. 

B. General Symptoms of a Neurosis. — These include the various 
signs of altered functioning of the sympathetic and parasympathetic 
nervous systems. They are included in the older text-books among the 
symptoms of hysteria and neurasthenia. The influence which emotions 
have upon this part of the nervous system is, therefore, nothing new. 
More modern investigators following the lead of Hess and Eppinger 
have, however, enabled us to place the symptoms of the autonomic 
nervous system in a special grouping, and have broadened our viewpoint 
on the physiological side, especially with regard to the individual sus- 
ceptibility to drugs as also to emotional states. The vagatonic syn- 
drome includes especially bradycardia, bronchial asthma, hyperacidity, 
pylorospasm, cardiospasm, mucous colitis, spasms of the unstriated mus- 
cles of the gall-bladder, salivation, liyperidrosis, urticaria, etc. These 
symptoms often form a part of the status thymicolymphaticus, a syn- 
drome which is often unrecognized in early life, or miscalled neuras- 
thenia. Trauma is the frequent precipitating factor in bringing it into 
activity. Enuresis and lymphoid tonsils will frequently be noted as 
having occurred in early life and later the fatigabilitj , muscle irri- 
tability, excitable reflexes and phobias of so-called neurasthenia, are 
present, accompanied by a low blood -pressure and a low blood-sugar 
content. The types which present this syndrome among the traumatic 
neuroses have not as a rule progressed to where we And pronounced in- 
fantilism, epileptiform spells, or marked skeletal defects. The problems 
connected with the relations between sympathetic mechanisms, endocrine 
functioning and emotional factors, are not easily separated from each 
other; in no group of individuals must their interdependence be more 
recognized than in the traumatic neuroses. 

A large number of symptoms frequently enumerated under hysteria 
and neurasthenia are then referable to the autonomic nervous system. 
This consists of two divisions: (1) The cervicothoracicolumbar sympa- 
thetic, and (2) the craniosacral sympathetic or parasympathetic. A 
physiological balance must be struck between the two to give us normal 
functioning of the heart, lungs, abdominal viscera, and genito-urinary 
organs. Over-activity of the craniosacral innervations gives us the syn* 
drome of vagotonia. A lowered threshold to responses on the part of 
the sympathetic system proper evokes the syndrome of sympathicotonia. 
These syndromes have been studied in connection with the pharmaco- 
dynamic action of certain drugs; a partial similarity of results from 
over- or under-activity of various integral glands has been much dis- 
cussed; the effect of the emotions upon these glandular secretions has 
been established. The individual often remains, however, when viewed 
only in the light of his physiology and anatomy, an enigma. We will 
discuss later the personal factors which influence these physiolog- 
ical reactive signs and symptoms. The symptoms (after Barker®) in- 
clude : 
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(a) Ocular Signs, 

1. Myosis. 

2. Mydriasis. 

3. Accommodation spasm. 

4. Accommodation paralysis. 

5. Widened and narrowed eyelid slits. 

6. Von Graefe^s sign. 

7. Stellwag’s sign. 

8. Infrequent winking. 

9. Exophthalmus. 

10. Enophthalmus. 

11. Epiphora. 

12. Argyll Robertson pui)il. (?) 

13. Anisocoria. 

14. Scotomata. 

15. Positive adrenalin mydriasis. 

(5) Respiratory Signs and Symptoms. 

1. Laryngismus and laryngeal crises. 

2. Asthmatic attacks. 

3. Vasomotor coryza. 

4. Pulsus irregularis repiratorius. 

5. Oculocardiac reflex or Aschner’s phenomenon (ar- 

rest of respiration in expiration with slowing of 
pulse, produced by pressure on the eyeballs). 


(c) Circulatory Signs and Symptoms. 

1. Tachycardia. 

2. Bradycardia. 

3. Pulsus irregularis trasystolicus. 

4. Vasomotor angina. 

5. Changes in blood-pressure. 

6. Peripheral hyperemias and anemias. 

7. Intermittent claudication. 

8. Acrocyanosis. 

9. Dyspragia interraittens intestinalis. 

10. Changes in conduction time (dromotropic disturb- 
ances). 


(d) Gastric and Intestinal Signs and Symptoms. 


1. Excessive salivation and xerotomia or dry-mouth. 

2. Esophagismus. 

3. Cardiospasm. 

4. Hyperacidity. 

5. Achylia. 

6. Gastrosuccorrhea. 
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7. Pylorospasm. 

8. Gastrospasm (anorexia nervosa). 

9. Gastric atony. 

10. Spastic constipation. 

11. Nervous diarrhea. 

12. Mucous colitis. 

13. Meteorism. 

14. Spasm of the rectal sphincter, 

(e) Symptoms and Signs in the Cutaneous System, 

1. Goose flesh. 

^ 2. Hyperidrosis. 

3. Bromidrosis. 

4. Pallor (vasoconstrictor). 

5. Erythemia (vasodilatation). 

6. Dermographismus (skin-writing) . 

7. Urticaria. 

(/) Symptoms and Signs in the Urogenital System, 

1. Anuria. 

2. Urinary retention. 

3. Incontinence (nocturnal enuresis). 

4. Pollakiuria (frequent urination). 

5. Tenesmus. 

6. Renal colic (DietUs crises;. 

7. Disorders of libido, of erection, of orgasm and of 

ejaculation (impotency, spermatorrhea, vaginis- 
mus). 

8. Uterine atony. 

9. Excessive menstruation. 

(g) Symptoms and Signs ReferaUe to the Hemopoietic, Metabolic 
and Endocrine Organs, 

1. Status lymphaticus of Bartels with various growth 

and skeletal alterations, including 

2. Increased or diminished glucose-tolerance. 

3. Eosinopenia ; also 

4. Eosinophilia. 

5. Lymphocytosis. 

6. Steatorrhea. 

Freud recognized the difference between purely psychic reactions and 
those of a more or less somatic basis, and grouped together the results 
of anxiety under the name of the anxiety neurosis. He placed under 
this title the general symptoms of irritability, anxious expectancy and 
situational fears, with disorders mostly of the autonomic nervous sys- 
tem, listing them as follows ; 
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1. Disturbances of heart action, such as palpitation 

with transitory arhythmia, and protracted tachy- 
cardia. 

2. Disturbances of respiration — ^nervous dyspepsia, 

asthmoid attacks, etc. 

3. Profuse perspiration. 

4. Trembling and skin attacks. 

5. Excessive appetite, often combined with dizziness. 

6. Suddenly appearing diarrhea. 

7. Dizziness on attempts at walking. 

8. Vasomotor skin-reactions. 

9. Paresthesia. 

10. Nocturnal fright. 

From these results of anxiety, there develops according to Freud 
various phobias, characterized in one group by fear of the environment, 
and in the other group by anxiety because of vertiginous attacks, or 
with vasomotor reactions because of the consequent fear of walking. 
The phobias of repression or substitution are not included here by him, 
but are grouped under the compulsion neuroses. These differ from hys- 
teria, according to Freud,^® in that we have no conversion of the re- 
pressed emotion into physical symptoms; instead a displacement of the 
emotion takes place, attaching itself to other ideas in the mental life of 
the individual. This is, therefore, a defense neurosis. It corresponds 
in symptoms with the psychasthenia of Janet who classifies psychasthenia 
under: 

1. Obsessions. 

2. Pseudo-hallucinations. 

3. Abnormal impulsions. 

' 4. Mental manias. 

5. Ruminations. 

6. Tics. 

7. Forced agitations. 

8. Phobias. 

9. Deliria of contact. 

10. Anxiety states. 

11. Sense of strangeness and unreality. 

12. Phenomena of depersonalization. 

Phobias he groups into: 

1. Algias and bodily fears. 

2. The fears of contamination. 

3. The fears of situation. 

4. The fear of ideas. 

C. The Neurasthenic Syndrome {Exhaustion Syndrome). — De- 
spite the above-mentioned viewpoint, there remains to be considered an 
exhaustion neurosis which we can call neurasthenia and which often fol- 
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lows trauma, particularly head injuries. A conception of asthenia 
marked by fatigue, induced by night-work or even by living itself, and 
evidenced by symptoms of nervous instability, is still prevalent under 
the name of “neurasthenia.’' The keynote is an irritable weakness with 
responses of unrest, distaste, annoyance, anger and anxiety to very slight 
environmental factors. Heart, respiration and stomach give evidence 
also of this irritability. Headache, insomnia, vertigo, loss of weight 
and a vasomotor instability of the skin are afmost constant symptoms. 
The ability for mental concentration is weakened ; introspection becomes 
a fixed habit ; all efforts at work are accompanied by great restlessness 
and distress of mind. Fixed ideas of serious illness are aggravated by 
the alarm experienced over the cardiac and abdominal symptoms which 
are present. In the traumatic forms, brooding over injury may lead 
to obsessions. Ergographic tracings reveal the irritability and prone- 
iiess to early exliaustion ; pulse records give evidence of arhythmia and 
tachycardia ; a fine rapid tremor is almost constantly noted ; the tendon 
reflexes are exaggerated ; muscle-tapping produces a quick and over- 
active response; an alimentary glycosuria is frequently present, or an 
oxaluria. We find also an increased perception to pain upon testing 
the faradocutaneous electrical reactions; and lastly, other vagotonic 
symptoms enumerated above may be present. 

D. Special Syndromes among Traumatic Neuroses. — {a) Vaso- 
motor Syndromes . — Vasomotor symptoms were of frequent occurrence in 
hysteric and neurasthenic symptom-complexes of former writers. The 
right to group them in this way is questionable. Head-traumas, however, 
frequently give rise to a special combination of vasomotor symptoms 
which have been described as a concussional neurosis (commotion-neuro- 
sis). We are not referring to individuals with actual fracture of the 
cranial vault. Absence of definite organic symptoms places them in a 
functional category, although finer molecular changes are not positively 
to be excluded. Many autopsies have confirmed the opinion that they 
are really organic in origin. The trauma is generally accompanied 
by slight symptoms of concussion: vomiting and nausea, a temporary 
dazed state, perhaps a transient unconsciousness with a slowed pulse, a 
fragmentary amnesia, etc. Later there develops a “cerebral symptom- 
complex” (Ilorn^*^), consisting of head-pains with various kinds of 
perverted sensations around the scalp and in the head, vertigo, notice- 
able particularly upon stooping or in tuniing the head and accompanied 
by suffusion of the conjunctiva, congestion of the face, and a rapid heart. 
An intolerance to alcohol, a tendency to cry, or sudden outbursts of 
temper (Kaplan’s explosive diathesis), accompanied by an impairment 
of the power to receive new ideas or to initiate any action, are noticed. 
Various ocular and auditory perversions and hyperesthesiae are present 
also, especially attacks similar to Meniere’s disease and to migraine. 
The use of Barany’s and other modem tests of the cerebello-auditory 
apparatus, lumbar punctures and carefully made skiagrams will un- 
doubtedly establish an organic basis for many of this type of the trau- 
matic neuroses. This syndrome is often spoken of as the vasomotor 
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symptom-complex of Friedman, who separated it from the psycho- 
genic forms of the traumatic neuroses. It bears a close resemblance 
to the set of symptoms due to serous meningitis (Quincke), It has not 
been a rare thing in my experience to find this “ neurosis’’ after head- 
trauma and the author is of the same opinion as Friedman and others 
that it is not a neurosis. The combination of head-pains, vertigo, alco- 
holic intolerance, irritability of the special senses, ear-labyrinthal symp- 
toms with decreased ability to retain new ideas (Merkfahigkeit) and to 
comprehend new ideas (apperception) are the six primary symptoms of 
Friedman. After from one to three years, 60 per cent, recover and 
the others are grouped by him into four subdivisions : 

1. The traumatic neurasthenia group. 

2. The vasomotor symptom-complex group with constant headache 
and severe migraine attacks. 

3. Those who present permanently delayed mentation and decreased 
intelligence. 

4. A secondary dementia of a partial type producing more the pic- 
ture of a feeble-minded child. This type usually presents a total amnesia 
immediately after the injury. Friedman bases the inclusion of this 
group upon only one case. The author has seen it several times with 
this modification, namely, that the apparent feeble-mindedness has not 
been any more permanent than have been the amnesia3. 

The recent war has produced many reports of this cerebral symp- 
tom-complex with much discussion concerning its organic or functional 
basis. The problems connected with the use of high explosives com- 
plicated the earlier surveys of such patients. Whenever, as is often 
the ease, we find with the above symptoms, actual evidence of organic 
disease, as for instance a hyperemia of the optic nerve, a nystagmus 
or a transient aphasia, the diagnosis of the traumatic neuroses cannot, 
of course, be entertained. 

(h) The Emotional Syndrome . — ^We find frequently individuals 
who are known not to have been injured but who express great fright 
by symptoms which may continue a long time after the accident or 
source of the fright has disappeared. Grasset has written a good de- 
scription of the mimic phenomena of emotion in the war expressed by 
trembling, shrieking, attempts to flee, intense perspiration, etc. Similar 
pictures were found in the sufferers from earthquake shocks in different 
parts of the world. Dupre has attempted a special classification under 
the name of ^‘the emotional constitution,” which is, according to him, a 
state of high emotivity due chiefly to trauma and resulting in deficiencies 
of functional equilibrium. The symptoms enumerated by him are prin- 
cipally those of disordered functioning of the autonomic nervous sys- 
tem, coupled with, on the psychic side, the various obsessions, phobias 
and psychosexual aberrations. It is hardly a distinct entity. He is 
grouping various defense reactions which prevent a breaking-down of 
the instinct of self-preservation into a conception of a disease process by 
joining them to somatic symptoms. 
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(c) Reflex Neuroses of Traumatic Origin— Localized Neuroses . — 
Many accidents occur with slight muscle-bruises, ligamentous and 
tendon wrenching, myositis or fibrositis. After all symptoms and signs 
of these conditions have disappeared, pain and immobility still persist. 
Or pain and immobility based upon an accident occur without any chuse 
for these symptoms being discoverable. There is no class of patients 
more difficult to classify. Grouping the functional types under the 
localized neuroses we find the following syndromes: 

1. Akinesia Algera . — ^Mobius described a limitation of movements 
due to pain under this name, because, not only no physical cause for 
the pain exists, but also other signs. or symptoms reveal that it is a pain- 
hallucination, or psychalgia. It is, therefore, from the very nature of 
things a common enough symptom of the traumatic neuroses. When it 
is the only symptom it is difficult to decide whether it is simulated or 
not. [A girl slipped upon the car-step on getting off a car. Upon her 
complaint of pain, her knee and lower leg were bandaged by a physi- 
cian. The pain persisted and the other leg was favored in movements 
for many months, although no physical injury could be discovered upon 
careful examination. The fear of being disabled and of not being able to 
earn a living, became added to the suggestion of real injury by the 
fact that the physician bandaged her limb. Later a third factor came 
into play through her attorney, who sued the street car Company for 
large damages. For many months there existed an inability to use 
her leg properly, because of the pains produced by its use. Psycho- 
therapy promptly effected a cure.] 

A pain-hallucination of a similar connotation is often noticed* in con- 
junction with one of the special senses. Pain upon using the eyes not 
due to muscle-imbalance or other local cause is a common symptom of 
all neuroses. Pain in the head from the ordinary sounds of conversa- 
tion is also a not infrequent complaint. We may find present a desire 
to stay in bed because of the distress occasioned by the ordinary efforts 
of going around the house. This has been described as atremda. It does 
not differ in concei)tion from the various ifiace-phobias, and the writer 
finds it, as do others, often ac(^omi)anying them in anxiety-states. 

2. Akinesia Amnestica . — Under this title, attention was called by 
Oppenheim^® to a flaccid, atonic paralysis, differing from hysterical 
types, not due to discoverable organic causes, favoring the left side, ac- 
companied by trophic disorders of various kinds and resulting after 
trauma. Oppenheim attempted to build up a definite conception upon 
the physiological side of physical results of trauma by reason of over- 
stimulation of cerebral centers. He reasoned from such over-stimu- 
lation an inhibition to motor impulses which has no ideational or sug- 
gestion components, but which is altogether psychogenetic in origin. 
This is rather a vague and artificially created conception. 

3. Physiopathic Disorders of a Reflex Nature . — ^Babinski and Pro- 
ment * attempt to separate from among the traumatic neuroses a local- 
ized type which they claim is due to causes not psychic but physio- 
logical. They call them troubles physiopathiques d^ordre reflexe/* and 



SYMPTOMATOLOGY 


601 


consider them due to trauma by reason of an over-stimulation of nerve- 
cells and tracts. They reason from their premise of over-stimulability 
an iAhibition to motor impulses which has no suggestive or ideational 
components in its genesis. This is the syndrome physiopathique. Babin- 
ski/ who has many followers, contended many years ago that hysteric 
symptoms are due to suggestion, and, therefore, amenable to persuasion. 
As a result of his war experiences, he has set apart from these phe- 
nomena, which he styled ‘^pithiatism,’^ this syndrome which he and 
Froment call physiopathic or nervous disorders of a reflex type. They 
present no signs of organic involvement. In common with hysteria, the 
symptoms do not result from minor physical injury ; do not correspond 
to known anatomical innervations; are difficult to cure; and are not 
amenable to counter-suggestion. In the complete syndrome are found 
muscular atrophy; increased tendon-reflexes; decreased skin reflexes; 
hypotonus; lowered mechanical excitability of the muscle masses with 
muscle flabbiness ; decreased quantitative electrical reactions of the mus- 
cles, and occasionally of the nerves; hypothermia; various vasomotor 
disorders (cyanosis, a salmon-red discoloration, etc.) ; and diverse trophic 
disorders of the bones, ligaments, skin and nails. American as well as 
some French and English observers do not accept this division, but re- 
gard Babinski and Froment ’s type as similar in symptoms to hysteria, 
similar also in treatment and not incurable therefore. The dynamic 
conception with an attempt at a physiological understanding of the 
symptoms marks, however, a new viewpoint. 

4. 2'he Akroneuroses. — There are many types of vasomotor and 
trophic disorders which follow trauma, and which cannot be grouped 
with the ordinary types of the psychoneuroses. We have just called at- 
tention to a recent conception of a group of these under the name of the 
physiopathic syndrome of Babinski. Akroparesthesiae, or pain perver- 
sions, occur after trauma, as well as from other causative factors, and 
have been considered by some authorities as being due to minor neuritic 
changes, especially of the sensory fibers (Cassirer). Erythromelalgia 
may result from trauma but rarely gives rise to the diagnosis of a tram 
matic neurosis. 

5. Eeflex Epilepsy. — That epileptiform attacks may follow local in. 
jury, particularly if a callus or a foreign body is present, is well known. 
We refer to peripheral irritation and not to meningeal adhesions. Emo- 
tional states — fear and anxiety — generally accompany the traumatic 
causal factor and cast doubt upon the real nature of the attacks. A 
thymicolymphaticus syndrome should always be looked for in reflex- 
epilepsy. 

6. Localized Muscle-spasms — Tics, — Although localized tics and 
muscle-spasms frequently follow trauma, they may be due to various 
local irritations or to psychogenic causes. A dynamic basis (nuclear irri- 
tation) is assumed by some. Brissaud and Meige have described the dis- 
tinguishing signs of reflex spasms and separated from them the tics of 
psychic origin. With the latter, we must look for ideational factors 
expressed by defensive movements, the impulse to their excitation being 
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irresistible, and which if not carried out produces discomfort. No ex- 
ternal stimulus is present and the movements are unlike those due to local 
causes (Barker®). They protect the patient from the effects of the. acci- 
dent until the memories of it are eradicated. Later this protective 
mechanism itself becomes fixed and must be broken down. 

E. The Traumatic Psychoses. — Though we are not considering psy- 
choses in this article, it would be incomplete without some reference 
to them. The line between psychic and psychotic symptoms is not a 
sharp one. Hallucinatory dcliria may occur in severe hysteria. A mild 
hallucinatory delirium with stupor on the other hand occurs often after 
head injuries, especially in elderly or in alcoholic patients. A memory 
defect for recent events as a rule is its termination and gives us the 
setting of a Korsakoff’s psychosis. Generally a true psychosis eventu- 
ates long after the trauma, because personality (except upon the emo- 
tional and vasomotor side) does not alter suddenly and permanently, 
unless material injury to the brain tissues has taken place. In the latter, 
two types of symptoms are produced: those due to edema and inflam- 
mation, and those resulting later from scar tissue, sclerosis or degenera- 
tion. In the latter group belong posttrauraatie epilepsy, multiple sclero- 
sis and paralysis agitans. In the psycihoses which slowly develop after 
trauma in individuals who presented hysteroid, epileptoid or neuras- 
thenic symptoms earlier in the history, a careful study of the history 
generally reveals evidences of a psychopathic constitution existing be- 
fore the accident. A dysthymia (moodiness), a zyklothymia (mild cycles 
of elation and depression), a qiierulent personality, are present long 
before a trauma has precipitated the onset of a true psychosis. An in- 
adequate reaction to trauma with a resultant maladjustment is almost in- 
evitable with varying phases according to the intensity and qiiality of 
the psychic factors involved. It is in this light that dementia pra3cox, 
manic-depressive insanity and paranoia following trauma must be viewed. 
Without a previously existing psychopathic constitution, the trauma in 
itself would not evoke these types of psychosis. There is, however, an 
acquired psychopathic constitution which follow’s trauma, regarded by 
some writers as the traumatic neurosis and is variously Called situa- 
tional-neurosis, compensation-neurosis, expectation-neurosis. Brissaud 
described it under the name of sinistrosis. 

F. The Traumatic Neuroses. — In this type of the traumatic neu- 
roses, no doubt is possible of the absence of organic symptoms. Evidences 
of a functionally disordered nervous system — motor, sensory, or auto- 
nomic — are negligible. The entire picture is dominated by the mental at- 
titude of the patient. He is entitled to damages and large damage)^ j he 
nurses a conviction of the injustice done to him with the chance now 
of getting even. This ideal ogue is easily fonnulated, fixed and accepted 
in those who have had to work hard to barely support a family, who 
dread as much their inability to continue such support as any fear of 
illness itself, especially when friends suggest the opportunity to gain 
a monetary advantage from their misfortune.* Some emotional reaction 
must inevitably exist from a trauma. Insomnia, fright dreams, palpi- 
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tation of the heart, dermography, and other physical evidences of this 
condition would terminate with the recession of memories of the accident, 
did not expectation of gain, and the worries of litigation, coupled with 
the suggestions of the physician and insinuations of the lawyer, serve 
to keep them alive. The writer prefers to separate these two factors 
resulting from the trauma, classing the immediate or directly emotional 
results as psychogenous, and the indirect results prolonging, accentu- 
ating, and specializing this type of neurosis as ideational. An innate 
susceptibility or predisposition need not be considered here as in the 
other types of the traumatic neuroses with hysteriform and neurasthenic 
syndromes. This type of neurosis is also called litigation neurosis or 
compensation neurosis by those who see only conscious deceit in its 
origin. Between intentional simulation and unintentional deceit no one 
can always draw a line. It is a social diagnosis as much as a medical 
one which is required. 

G. CoRKELATioN AND Valkncy OP SYNDROMES. — In Order to grasp 
the traumatic neuroses, it is necessary to classify them in the manner 
attempted above. Several points stand out clearly: (1) that whenever 
we have definite signs of organic disease, we should no longer classify 
the patient in this grouping; (2) that some patients are kept in this 
grouping who, had we more exact interpretations of some doubtfully 
organic symptoms, would probably be removed from it; (3) that we find 
in the traumatic neuroses a group whose only claim to medical atten- 
tion is an obsession to recover damages and in whom symptoms of struc- 
tural or physiological imbalance are wanting. There remains still the 
larger group of the traumatic neuroses whose symptoms are both physi- 
ological and psychological, i.e., who present psychic anomalies as in hys- 
teria, and on the lower level of physiological innervation, evidence of 
defective activity of the autonomic nervous system.^® The combination 
of so-called hysterical and neurasthenic syndromes cannot be understood, 
unless we attempt to view them in some fundamental way, in order to 
correlate the relations between the affective (emotional) traits of indi- 
viduals and particular autonomic segments, whose function is to use 
sensorimotor stimuli in adjustments to environment, as well as to utilize 
the biologically established stimuli which have become conditioned, sta- 
bilized and automatic. We come to recognize in this way that a mere 
recording of the number of times dermography, palpitation of tlie*heart, 
tremor, analgesia, insomnia or paralysis are present in patients does not 
help. We must search for explanations of their occurrence and formu- 
late causal relations based upon fundamental conceptions in order to 
estimate the valency of symptoms.*® We get in this way to see why 
the traumatic neuroses do not differ essentially from other neuroses. 
In fact, their infrequency after accidents among employees of corpo- 
rations bears witness to the insecure causal relation between injury and 
neurosis, as compared with their frequency among injured outsiders.^’ 
The statistics of Biss, covering almost 20,000 injured among employees 
of corporations, show a compensation list of 2,670, of whom only 32 or 
.45 per cent, were classified under the traumatic neuroses. Horn,^® in 
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1911, among 2,232 injured railroad employees, reports only 30 who were 
diagnosed traumatic neurosis. In the same year, in the same district, 
there were 195 injured in railroad accidents, of whom 89, or 46 per 
cent., were functional nervous disorders. 

Pathological Anatomy. — The traumatic neuroses in the strictest sense 
do not include any disorders which are due to demonstrable pathologic 
alterations. The title itself indicates this. Autopsies as a rule confirm 
this. The findings of gross anatomical lesions speak, for a wrong diag- 
nosis intra vitam. Nevertheless, in the group of the vasomotor neu- 
roses particularly, it is sometimes difficult to decide whether actual in- 
jury to cerebral, especially vascular structures, has occurred. Fried- 
man regards his concussional neurosis as definitely due to disease of the 
arterioles. The neurosis symptoms in other groups may overshadow 
signs of organic injury which otherwise would be detectable and not 
ignored. Opponheira, Yibert, Knapp, Crocq, Mott and others, it is true, 
regard the traumatic mmroses as having a pathologic basis ; they premise 
our inability to detect the fine molecular alterations of the nervous sys- 
tem which have resulted from the trauma as being due to our present 
inefficient methods. Yet these observers are compelled to acknowledge 
the occurrence of the traumatic neuroses from fright without any actual 
physical trauma. We have mentioned before that Babinski, considering 
traumatic hysteria as entirely due to suggestion, sets up a claim of 
molecular changes in the group of the traumatic neuroses which, under 
the name of reflex physiopathics, he has separated from hysteria. 

Schmaus, in 1890, described a necrosis of the axis-cylinders which 
occurred long after the trauma in spinal concussion, unaccompanied by 
any evidence of gross anatomical lesions before death. Bicheles, and 
more recently Allen, have shown that concussion produced experimen- 
tally upon animals may cause a degeneration of the nerve-fibers of the 
medulla oblongata and spinal cord. Evidence of organic lesions from 
alternating electric currents is offered by various observers. Many of 
the symptoms after severe electric burns indicate organic lesions of the 
nervous system. Slight electric injuries may, of courge, result in a 
psy(ihogcnetic neurosis without physical or molecular changes in the ner- 
vous system. The dynamic conception of a psychogcnetic syndrome, 
without there being, of necessity, any molecular changes in the cells, is a 
viewj)()int which has met with much antagonism. A. Meyer, an Ameri- 
can leader in psychiatry, contends that we are on surer ground by view- 
ing mental facts as such, without considering the possibility of ‘‘lesion^’ 
underlying them. The opinion of the opposite school has been expressed 
recently by Mott, who says "‘that although there may be no discoverable 
lesion in a ‘ psychic trauma, ’ yet so complex is the structure of the human 
central nervous system, and so subtle the chemical and physical changes 
underlying its functions, that because our gross methods of investigating 
dead material do not enable us to say that the living material is altered, 
y/si admitting that every effect owns a causS, a refractory phase in sys- 
tems or* communities of functionally correlated neurons must imply a 
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physical or chemical change, and a break in the links of the chain of 
neurons which subserve a particular function.*’ 

Pathogenesis.— Oppenheim’s conception of the traumatic neuroses is 
that they result from a combination of both physical and psychic shocks. 
* * Both, * * he says, ‘ ‘ act upon the cerebrum and produce molecular altera- 
tions in those areas which control the higher psychic spheres and those 
motor, sensorial, and sensory functions which are connected with them. 
A peripheral injury may likewise be transmitted along the sensory tracts 
and evoke the same alterations or an irritation arising from a scar may 
permanently influence the brain.” That in the vasomotor neuroses we 
are dealing with structural alterations, especially of the arterioles which 
are responsible for many of the psychic symptoms we have already al- 
luded to. Sollier, in his conception of ccenesthesia, rears up on the 
sensory side a conception of the pathogenesis of hysteria, including the 
traumatic types which answers to the second part of Oppenheim’s con- 
clusions. A neuropathic disposition is accepted as existing, though often 
latent, and the effects of fright and other emotional factors are present 
in addition, and influence the character of the symptoms present. As 
recently as last year, Oppenheim has in a monograph again insisted upon 
this viewpoint. Lewandowsky ’s opinion that ‘‘a mechanical shock U 
the nervous system by way of the sensory and sensorial tracts is un- 
known to physiology and pathology” is accepted by most writers who 
believe that the traumatic neuroses represent a psychogenic syndrome 
only, and that all observations otherwise should be regarded as proof 
of an organic disease existing alone or in conjunction with a psychic 
disorder. 

Wilson ventured the following explanation of the traumatic neuroses 
which he met with in the war: (1) at the synapses, there is a structural 
discontinuity of the nerve-fibers; (2) the results produced by impulses 
traveling in a nerve depend on the way the fiber ends, and not on any 
differences in the impulses themselves; (3) at the synapses different 
physiological symptoms come in touch with one another, and so co- 
ordinate action in diverse systems is possible; (4) at the synapses there 
is always a spread of nerve impulse and the greater the impulse the 
greater the spread. He concludes, therefore, that high explosives pro- 
duce a dissohition of the permanent auditory pathway and a spread of 
nerv^ impulses into the other adjacent pathways. The auditory impulse 
no longer reaches its goal and deafness results. A similar dissolution 
may occur at any one or at all synapses. Functional inhibition, pro- 
ducing stoppage of function, and increased activity of function of other 
innervations are not satisfactorily explained, however, by such a hy- 
pothesis. 

Monakow’s conception of diaschisis offers a way of approach. In 
actual brain injury from hemorrhage and thrombosis, the primary symp- 
toms are recognizably greater than are the symptoms due to the actual 
lesion. Surrounding areas are arrested in function for a time, to later 
take up again through various association tracts, their various functions. 
This inhibitory influence is spoken of as diaschisis. Shock without physi- 
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cal lesion may also effect a stoppage of function. The diaschisis theory 
of Monakow, therefore, need not apply only to organic injury. A stop> 
page of cerebral activity, not structural in origin, is well-recognized 
even by the layman who speaks of being ** paralyzed from fright,’^ 
''stricken dumb with fear,” and the like. This dynamic influence of 
emotion is universally accepted. The writer is not ignoring the view- 
point of those who believe that the cortical effects of emotion are sec- 
ondary to autonomic reactions, though he does not entirely accept it. 
The continuance of these results of psychic shock from either viewpoint 
depends upon the adjusting ability of the individual affected. Motor 
responses to emotional reactions will not subside if the situational in- 
fluences are not removed. The idea of serious injury, accompanied or 
not by some physical trauma, is sufficient to prevent the return of a 
normal psyidiic life. The instinct of self-preservation is so affected that 
continuous einotional factors come into play and prevent adjustment 
to the otherwise minor results of the accident, producing the so-called 
defense reactions and protective idienomena. A predisposition to such 
influences as understood under the conception of a neuropathic con- 
stitution need not be present if the fright and fear effects are in- 
tense. The Avar-neuroses have shown this. The various hormone 
producing organs are stimulated to over-activity by the draining of 
neural energy from emotion. This over-stimulation of the glandular 
secreting organ produces similar non-integrations and symptoms such 
as those evoked by primary disorders of the endocrine organs. In their 
turn, these symptoms, interpreted as being the result of the accident, 
produce a vicious circle, marked by disorders of the autonomic nervous 
system on the one side, and by motor and sensory symptoms of a hysteric 
nature on the other. Neitlier the nature nor the severity of an accident 
predic^ates, therefore, the degree of emotional reaction. This, to recapitu- 
late, is detennined by the constitutional make-up of the individual, the 
integration of his ductless glands, the activities of his autonomic nervous 
system, and the innervations of his cortical centers. Actual vascular 
changes or chemical injury of a molecular nature may occur and in- 
fluence the cortical cells and tracts, but without the factors of emotional 
disintegration of the glandular and autonomic systems they would not 
of themselves produce the traumatic neuroses. These cortical effects are 
transient, if the cells quickly reestablish their function; permanent, if 
the synaptic connections cannot become reestablished (Sherrington). 

The writer feels that much of the confusion which exists concerning 
the cause of the traumatic neuroses is due to an over-emphasis of one or 
other of the above factors. In the above explanation the writer has 
purposely left aside various psychogenetic influences which cannot 
possibly be ignored in any complete survey. Ah analysis of every 
individual will bring us closer to an understanding of how the symptoms 
are produced. Not all emotion is frankly expressed by fear-reactions. 
The effort to suppress them, for instance, in the war just ended produced 
many a psychoneurosis, especially among the officers, though the common 
soldier was not unaffected. Emotion which does not have a direct sur- 



PATHOGENESIS 


607 


lace play brings out on the physical side substitutive symptoms and 
shirking reflexM. If of old standing, the trauma gives occasion to an 
intense explosion of these buried emotions which are converted into 
severe functional paralyses, both sensory and motor. Symbolism plays 
a strong role m normal life, but even stronger in these reactions precipi- 
tated by the trauma into full activity. The influence of submerged emo- 
tions vanes immensely w tb diffiereut individuals, but it always has a 
dynamic effect upon their psychic life. The author is in a^eement 
with Dearborn, that in all these processes the cerebral cortex is activated, 
since It represents the adjuster mechanism of the atferent neurohinems. 
rawlo'W s conditioned red ex stndies on the physiological side help ns 
to understand how these psychohinetic equivalents act, as Adler’s 
organic inferiority conception on the psychological side offers evidence, 
to the presence of psychic strain from childhood. His contribution con- 
cerning the defense neuroses is a distinct gain to individual psychology. 

The student and physician must enter more fully into those problems 
than can the writer in the space allotted. The presence of instinctive 
reactions to fear of every kind is present in every one. With the child, 
their unhampered expression is not regarded as unnatural. With the 
adult, however, shame and pride offer often a sufficient reason for them 
to seek to repress their presence. Inslinids are not unreasoning, even if 
automatic, but are the accumulated neural experiences inherited from 
our ancestors. They must he given expression and not repressed. Every 
trauma which brings out emotional responses would produce no long- 
continued effect if the individual realizes their real nature and ra- 
tionalizes correctly concerning them. That is, not only the traumatic 
situation is thereby correctly appreciated, but also its emotional effects. 
This is what occurs in sublimation, a term often used in present day 
literature on the subject. 


The symptoms of the traumatic neuroses are largely hysterical in 
type and, therefore, many of the explanations conform to those of hys- 
teria ill general. They deal with various phenomena in a more or less 
positive way without being searching enough in their basal conceptions 
to be entirely satisfactory. 

Babinski ^ lays down the dictum that hysteria is a psychic disorder 
whose basal phenomena are due to suggestion (autohypnosis) and to 
be cured, therefore, by persuasion. He prefers, therefore, to call it 
pithiatism. He separates from hysteria the effects of emotion upon the 
endocrine organs and the autonomic nervous system. He has recently 
reaffirmed his viewpoint based upon his war-experiences. Many ob- 
servers of the war-neuroses arc inclined to accept this hypothesis of 


Babinski, looking upon the emotional shock as a deteimiining cause, 
which, followed by an intermediate phase of meditation (Charcot), is 
succeeded by the symptoms of suggestion. As Dupre put it some years 
ago, “L ^emotion, etant un element de dislocation de la personnalite, 
favorise la suggestion.’’ Pearce Bailey,* in a recent discussion of the 
war-neuroses, accepts Babinski ’s conception of hysteria and notes that 
the disciplinary control and punishment which were permissible under 
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army regulations served to prove the efficiency of this method of approach 
and its consequent cure. “Such a cure/' he says, “is quick and prag- 
matic and adapted to be applied to large numbers, as opposed to being 
time-consuming and analytic and individualistic.*^ 

The effect of ideas upon bodily function called attention to by Mobius, 
the exaggerated emotivity of Vogt, the narrowing of the field of con- 
sciousness of Janet, all served to emphasize various psychological fac- 
tors present in hysteria. Other attempts at an explanation are pre- 
tentiously involved but do not furnish much of value. Such are Hell- 
pach’s definition of hysteria as an intensive, extensive and qualitative 
increase of psychogenicphysical activities and their disproportion to the 
emotional moments involved; Kohnstarani*s conception of a defective 
idea of health as a basal hysteria phenomena; and Binswanger*s opinion 
that ideas, feeling states and sensations in hysteria have an abnormally 
increased influence upon cortical and infracortical mechanisms, result- 
ing at times in inhibition, and at other times in over-active responses. 

Striimpell and othen^ liave emphasized that the desire for compensa- 
tion is the chief moment in keeping up the emotional results of an acci- 
dent and thereby “fixing’* a neurosis. No difference of opinion can 
exist that this factor often is the dominant one. Associated with this, 
is the dread of economic loss by reason of possible disability; a re- 
sultant, too-intense self-appraisement (over-personalization) with the sec- 
ondary production of a depressed state and irritability (hypochondri- 
asis). Traumatic neuroses, however, occur also in those who do not 
seek, or have no expectations of receiving, damages. The wish to re- 
main ill must always be considered in litigation-neuroses and the end of 
litigation often, though not always, brings out a determination to get 
well. Similarly the signing of the armistice rapidly “cured” many 
psychoneuroses in our army camps. In the same way, preemptory com- 
mands after explanations cuT’ed many hysteric soldiers in the line hos- 
pitals, persuasion in these cases being reenforced by fear of ridicule 
and of reproachful internment. Psychic contagion as a causal factor 
and mass-suggestion in the cure were potent psychic factors in war- 
hysteria. Nevertheless the other war-psychoneuroses did not tespond to 
suggestion and reeducation as did those of a hysteric type. 

Diagnosis. — Every patient must be subjected to a complete examina- 
tion. A traumatic neurosis can only be a diagnosis by exclusion. There 
should be no occasion for observations like that of Zweig, who reported 
in 1908 five out of six injuries to the vertebral column falsely regarded 
as “traumatic neuroses,” all because of the neglect of having skiagrams 
made. 

Bdrany’s tests, in conjunction with other modern diagnostic methods, 
help to eliminate from the traumatic neuroses many of the hitherto 
doubtful types. Whenever actual organic symptoms are found, a trau- 
matic neurosis syndrome cannot be the diagnosis. 

Inasmuch as diverse social and legal problems center around this 
diagnosis, the importance of eliminating simulation is obvious. The 
subjective symptoms, even if they answer to those of the neuroses, should 
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be corroborated by abjective signs of disordered function. It is unfor- 
tunate that the antecedent medical history of the traumatic neuroses is 
rarely known or ascertainable. A searching for objective evidence of 
disordered function must be thorough. Claude® claims to have fre- 
quently found in many of the war-neuroses alterations of pressure in 
the cerebrospinal fluid and adds that “il est possible que les troubles 
fonctionnels observes soient entretenus par des modifications leg^res 
dans la constitution et la circulation dn liquide cephalo-rachidien.'' 
Gierlich at the 1918 meeting of the German Neurological Association 
claims that among 230 neurosis cases, 80 per cent, had a lymphocytosis 
and a neutropenia (Kocher’s blood-picture). He concludes that this 
blood-picture corresponding to that of a ten to twelve-year-old child is 
the result of an infantilism of the blood-producing organs and is an 
important objective sign jn the diagnosis of all neuroses. 

The objective signs of a neurasthenic type which should be searched, 
for are: (1) exaggerated tendon reflexes; (2) increased mechanical ex- 
citability of muscles and nerves; (3) fibrillary tremor; (4) fatigability; 
(5) abnormal irritability of the cardiovascular system; (6) insomnia; 
(7) loss of weight. Insomnia can be confirmed as actually existing by 
competent observation. Loss of weight generally accompanies loss of 
sleep. Fatigue offers two methods of objective approach: {a) on the 
mental side by Kraepelin\s method. This consists in having the patient 
carry-on a series of simple calculations, noting the increased number of 
errors and the delay in time for their accomplishment as the test pro- 
ceeds. Accompanying this mental effort, various physical factors of 
fatigue and anxiety appear, such as excessive j^crspiration, cerebral con- 
gestion, tachycardia and fibrillary tremors, (b) On the physical side, 
the ergographic method of Mosso is valuable. The curve invariably 
convex in healthy subjects is straight or concave in hysterical indi- 
viduals.^® 

As regards the cardiovascular signs of irritability, tachycardia and 
arhythmia without organic evidences of heart-disease, are common symp- 
toms. Erben has called attention to the slowing of the pulse about five 
seconds after crouching with knees bent and head and trunk flexed for- 
wards. Orthostatic tachycardia — the pulse-rate accelerating markedly 
upon rising, after having the patient lie down — is often elicited. The 
‘‘effort syndrome, called D.A.II. (disordered action of the heart), is 
a picture closely allied to the psychoneuroses in which cardiovascular 
symptoms predominate. In reality, it is a syndrome of disorder of the 
autonomic nervous system and is akin, therefore, to the traumatic 
neuroses. C. Macfie Campbell® has called attention, therefore, to the 
necessity of a psychopathologic examination as well as one of the heart’s 
mechanism in such syndromes. lie presents the problem as follows: 
“(1) What is the intimate mechanism of the cardiac inferiority? 
(2) What are the more complex factors, emotional and situational, that 
precipitate and foster the symptoms? The purpose of the examination 
is to determine: (a) whether constitutional factors have played a part 
in the sickness; (&) whether past experiences have conditioned the 

VOU X.— 89. 



610 


THE TRAIBIATIC NEUROSES 


present reactions of the patient in a morbid way and (c) whether pres- 
ent instinctive conflicts or a personal situation of much emotional value 
may not he contributory causal factors.” 

From the symptomaiic side, slight cardiac disorders require a close 
analysis of other etiologic factors not directly due to the accident, espe- 
cially excessive smoking, chronic alcoholism and syphilis. Traumatic 
myocarditis is also difficult to judge in reference to the actual strain 
incurred in an accident. That trauma may produce arteriosclerosis is 
accepted by competent observers. The cerebral symptom-complex of 
tachycardia and vertigo, accompanied by a rise of blood-pressure and 
congestion of the face and conjunctiva, is frequently found after head- 
injuries without any focal lesions or fracture of the cranial bones. Op- 
penheim has recorded the presence of an exophthalmos upon stooping 
accompanying this syndrome. Constant headache bears a different aspect 
if it is accompanied by flushing of the face and pronounced tachycardia. 
A vertigo needs to be investigated in the same way; there should be 
a searching for fear factors (phobias), accompanied by disturbances 
of the vegetative nervous system ; and a careful testing of the vestibular 
apparatus by caloric and rotary tests should never be neglected. 

The complaint of deaf ness is a frequent one in the traumatic neuroses. 
If it actually exists, it is important to ascertain whether it was of 
longer standing than the accident. It is not so difficult to decide whether 
organic lesions are responsible as it is to eliminate hysterical from simu- 
lated deafness. Monocular hlindness requires also a close inquiry into 
its actuality, organic or hysterical, or the possibility of its being simu- 
lated. The tests for special sense examinations are multitudinous. They 
cannot be entered into here. 

The subjective complaints of a sensory character — pains, burning and 
creeping sensations, etc. — cannot be confirmed objectively. Mannkopf ^s 
method of a rise in pulse-rate consequent to pressure upon a painful 
area is not trustworthy. A well-coached subject may claim a hyper- 
esthesia in an area similar to that innervated by a nerve or a cord 
segment; or he may present the patchy or physiological sensory hyper- 
esthesia of hysteria combined with anesthesia for some Stimuli, and 
changes upon distracting the attention may also be simulated. Analgesia 
can be easily simulated unless opportunity is found to rest for it under 
positive assurance that the patient is unaware of the examiner ^s intention. 

The electric current is often employed as a diagnosis test of hyper- 
esthesia, utilizing both the lowered threshold for pain stimuli in genu- 
ine hyperesthesia as also the opportunity to uncover malingering by 
pretending in testing to pass a current through a coil. Care in in- 
terpreting the answei’s is necessary as an anxiety -neurosis may be actually 
present. In the traumatic neuroses, the reaction of the heart-sounds, 
both qualitatively and quantitatively, to electrical stimulation is advo- 
cated by Egger as an objective test in hyperesthesia. In the writer’s 
estimation it is of no value. 

Wherever we have hyperesthesia of the skin and pain upon pressure, 
without any conditional reactions to pain, if we can exclude inflammar 
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tory disease, we can be sure we are dealing with malingering. Pressure 
upon a painful area may, however, produce flushing of the same side of 
the face (Oppenheim’s sign) and may occasionally be accompanied by a 
dilatation of the pupil with an increased respiratory and cardiac rate 
(Bechterew’s sign), and cannot therefore be regarded as simulated. A 
dilatation of the pupil upon pinching the skin of the neck or upon pres- 
sure over a painful area or upon pricking with a needle ( Cramer ^s test) 
occasionally helps in establishing a diagnosis, but the writer does not 
find these tests very reliable. 

In mapping out sensory zones, one must bear in mind that it is not 
a purely objective test. Excluding false answers and interpreting the 
others in the light of hysteric or organic involvement, we have an ob- 
jective result, but not till then. Absolute uniformity in response upon 
different days excludes a neurosis, also a normal innervation, because of 
the factors of attentiveness, intelligence, warmth and moisture of the 
skin, fatigue and the varying thickness of the outer skin-layer as well 
as its blood supply. Muller’s method of testing for decreased or lost 
sensation by varying our examination from above to below the area, 
and vice versa, often shows the hysterical or simulated nature of the 
symptom. 

Culpin’s zigzag test is a better and more reliable method for the 
limbs. He advocates marking the upper limit and then working from 
the periphery upwards in a zigzag. The upper limit will shift down- 
wards an inch or so at each test. In both of these tests we are utilizing 
OUT knowledge of the difficulty experienced by persons in localizing sen- 
sation, or want of sensation, and their necessary errors in interpreta- 
tion, if it is a functional alteration or a simulated one. 

The use of ^*yes” or no” in telling the examiner whether he feels 
or not, often unmasks a simulator who will frequently answer “no” after 
being touched over a supposed anesthetic area. Stroking two similar 
areas simultaneously, interspersed with a quick change from the anes- 
thetic or hyperesthetic areas, now on both, or only on one side, is a 
useful method to employ. The reactions over “ticklish” areas, the re- 
actions of the mucous reflexes, the variations in time of the sensory 
reactions to stimuli upon the two sides of the body, are important aids 
in establishing our diagnosis. The influence of psychic factors must 
always be kept in mind in hysterical analgesia. We must remember 
its association with hyperesthesia (the production of defense-movements, 
if we can succeed in suddenly shocking or frightening the patient), 
and likewise, the associated motor symptoms. Zonal analgesia is not 
difficult to map out in order to determine its genuineness or not, but a 
simulated analgesia of the entire body is very difficult to test. [The 
author is reminded of this because he has at present under observation 
a man with an analgesia of the entire body.] Heavy electric currents 
must be employed in such persons, if malingering is suspected. To 
differentiate an organic involvement from a hysterical one is not difficult. 
To distinguish a simulator from a hysterical person much ingenuity is 
necessary, as both may present the same bizarre and unphysiological 
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reactions. In fact, according to the writer’s point of view, malingering 
is a protective reaction and hardly possible in the average normal person. 
The difference lies medically upon the factor of being conscious or 
aware of the situation and legally upon the credulity and credibility of 
both patient and physician. The association of exaggeration and hysteria 
must not be ignored. For a careful analysis of various tests, works like 
that of Collie,® and of Jones and Llewellyn must be consulted. 

With the motor phmmwna of the traumatic neurases and their diag- 
nosis we have already dealt. We could call attention to the necessity 
of the general signs of neurosis being present in order to decide abso- 
lutely doubtful spasms and contractures of a local nature. Habit spasms 
or habit palsies are very common after traumatisms. Habit palsies 
are due to pain, set gaits, postures, or attitudes being indulged in to 
relieve the person from the using of injured muscles and joints; the 
position of the bo<iy or limbs becomes fixed and habitual, long after 
the pain has gone. 

The differences between true and false paralysis involve a close 
examination for signs of organic involvement, coupled with a searching 
for behavioristic reactions which reveal malingering. The use of drugs 
to produce changes of the reflexes, of ligation to effect local signs of dis- 
ease, of the local use of sugar to ‘‘doctor” the urine, and the chewing 
of red dyes to simulate hemorrhage, are occasional methods employed, 
coupled with various subjective symptoms to simulate a traumatic neu- 
rosis. Such combinations rarelj^ however, give the examiner any trouble 
in their detection. Nevertheless when such experienced observers as 
Pierre Marie and J. Babinski speak of their difficulties in separating 
fraud from hysteria, one does not wonder that errors are made between 
fraud and the traumatic neuroses in civil life, where the opportunities 
of the military officer do not exist, and but one examination is often 
all that is permitted the physician. Rapid recovery is not indicative of 
fraud, if we were dealing with a hysteric paralysis. Statistics are, 
therefore, of no value except we analyze not only the symptoms together 
with the type of accident, but also the after-results of moiictary set- 
tlements. 

We find that a seemingly severe hysterical neurosis soon disappears 
after compensation is arranged for. On the other hand, the hypochondri- 
acal-querulous types and those with a cerebral or vasomotor symptom- 
complex are not so easily influenced by a monetary settlement. Exag- 
geration of actual symptoms exists in 90 per cent, of all psychoneuroses. 
Simulation or pure malingering is common enough and always to be 
looked for. At least 25 per cent, of the traumatic neuroses which get into 
our courts are pure simulation. 

Trefttment. — A. General Treatment. — General therapeutic efforts 
in the traumatic neuroses are directed to: (1) treatment of the surgical 
results of the injury; (2) treatment of the physiological results of the 
injury; (3) treatment of the after-effects of the accident involve iii 
the general problems of functional decrease in working ability, financial 
worries and litigation possibilities, as well as the medical symptoms. 
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The immediate treatment, after first-aid services, is directed, therefore, 
to an estimation of how badly the nervous system is injured. Coming 
by exclusion to a diagnosis of a functional disorder or neurosis, we direct 
our efforts to combat the effects of fear and fright, and to suggest a 
reasonable mental attitude in the situation until adjustment is secured 
and the vegetative nervous system is quieted. Sedatives and hypnotics, 
isolation and careful nursing, are all proper adjuvants at this stage, if 
care is taken that the reasons for their use are not misunderstood. Often 
in no other way can the vivid memory-pictures of the horrors of 
the accident be made to subside with their production of fright-dreams 
and insomnia resulting from them, together with its train of physical 
disorders. 

When confronted with actual hysterical paralyses or hypochondriac 
ideas, psychotherapy is imperatively necessary. Isolation, forceful sug- 
gestion and reMucation are the measures needful. These therapeutic 
aids must be used without equivocation or compromise and must be in- 
tensively applied. Their success often depends upon a quick response 
on the part of the patient because in no other way can doubt be dissi- 
pated. An early return to work often helps to '‘fix the cure,’^ although 
the physician must be careful in estimating the working ability of his 
patient before returning him to work. 

An instructive lesson in the treatment of traumatic hysteria was 
offered by the recent war. In the first place, the French secured bril- 
liant results, as far as removing symptoms and sending soldiers back 
to the front were concerned, by an energetic use of electricity supplied 
through long connecting wires, carried on an overhead trolley the entire 
length of a room. They call this torpillage.^ The war neuroses are not 
pensionable in France. This has been a great aid to their suggestive dis- 
cipline. The author has repeatedly found the isolation room as intro- 
duced by Dejerine of great help in breaking down many of the bad men- 
tal traits of hysteric patients. Persuasion in civil practice can only 
reach the plane of discipline by its use ; and it must be remembered that 
the absolute control of a patient, whether a war hysteria or a traumatic 
hysteria of civil life, is necessary. This is discussed more fully later. 

The readjustment of the thoughts and feelings of cases of chronic 
traumatic neuroses of long standing is not as uniformly successful as 
with recent types. An analysis of their mental life is generally neces- 
sary to effect a permanent cure. This is even more vital when the 
neurosis is an obsessive or compulsion type, partaking of the nature of 
what is understood by psychasthenia. Physiotherapy or ergotherapy 
is here a necessary adjuvant to psychotherapy. Pearce Bailey expresses 
a very important point in emphasizing that the resumption of duties 
tend to build up character. Therapeutic workshops should be established 
in every industrial center. 

B. Treatment op the Hysteric Manifestations. — The large ex- 
perience offered by the war has shown anew that traumatic hysteria is 
an eminently curable condition. It has likewise proven that results are 
better obtainable through quick intensive methods than by temporizing, 



614 


THE TRAUMATIC NEUROSES 


once a diagnosis has been established. One sitting has usually sufficed 
for a removal of the symptoms. Military discipline stepped in to 
utilize the suggestibility of those soldiers having a traumatic neurosis, 
the physician explaining the reason for the disability, suggesting motion 
in the non-used limb, utilizing electricity to reenforce his appeal, threat- 
ening disclosure and punishment when necessary in recalcitrant subjects, 
and dominating by force of personality the mind of the subject. The first 
evidence of a return of normal function was seized upon to reenforce 
previous pei*suasion, and the patient was not left until he was entirely 
relieved. The three factors of success were : (1 ) the detailed examina- 
tion completely establishing the presence of hysteria; (2) a physician of 
understanding, tact and determination, without bluster or bullying; and 
(3) the utilization of intensive psychotherapy at the opportune time. 
The latter is the new point of departure in treatment. Patients were 
rested who needed it; others were isolated, if necessary; still others 
were placed where they could behold the betterment of other similarly 
affected. But w^hen the time for treatment came, this was pushed to 
an issue, no matter how many hours it required. Cases of mutism or 
aphonia, monoplegia or diplegia, deafness or blindness, in countless num- 
bers, were taken in hand in this way, and relieved of their symptoms. 

Yealland,-'*^ J’urves Stew'art, Colin Russell, Wolfsohn and Farrar^® 
are some of the English and American officers w^ho have followed Babin- 
ski and Roussy and others of France in this method. The hysteria of 
the war offered a more hopeful expectation of betterment than the 
traumatic hysteria of civil life, even admitting in the cases of the fight- 
ers some predisi)Osition to a neurosis as evidenced by the frequency of 
nervous disorders in themselves or relatives in the previous history. 
The suggestive factors were more obvious. The strivings and fears of 
the soldier were easily ascertainable. The environment for treatment 
could be more carefully selected. No adverse influences on the part of 
friends and relatives existed. Not many were “hospital-birds,^' which 
name was given to those wdio had wandered from one institution to an- 
other. Few had the impression of serious disability confirmed as in civil 
life by suggestions of spinal disease or by splints put on for the cor- 
rection of the contractures. Purves Stewart^® warns with regard to 
this that “splints and other apparatus, originally applied for the main- 
tenance of correct posture in a limb which has some hona fide organic 
lesion of nerves or oth(‘r structures may subsequently come to exercise 
a baneful suggestive effect, so that by the time the surgical injury is 
healed, the patient has lost the habit of using his muscles. In other 
words, a hysterical paralysis has become superimposed on an organic 
injury." [Recently a railroad fireman was sent to the author for diag- 
nosis and treatment because of the loss of the use of his right arm as 
the result of an accident. Inasmuch as the examination revealed the non- 
organic nature of the injury, the writer utilized faradism and explained 
away the paralysis. A week later, the man again came to the consult- 
ing room with the same disability. In the interval he had gone to his 
family physician who had applied an arm-splint. By reenforcing the 
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former suggestions and showing why no splint was necessary, the patient 
went away recovered,^' and stayed well.] 

The treatment of hysteria among the soldiers was an early and a 
brilliant success in the French Army, then, because they not only ex- 
celled in psychotherapy, but they early instituted measures to counteract 
adverse suggestion. In 1916, the French neurologists established the fol- 
lowing rules: 

1. For hysteric symptoms, neither discharge from service, pension 
nor gratuity will be offered. 

2. Whenever hysteric symptoms are associated with organic affec- 
tions, no account of the hysteric symptoms is to be taken in estimating 
the degree of incapacity and, therefore, the patient’s pensionable dis- 
ability. 

Later the English and Canadian forces adopted similar measures, 
with corresponding beneficial results. The counter-idea-to-bettennent 
from compensation or pension was thus removed. 

The treatment is not always as simple as outlined above. A general 
anesthetic occasionally is advisable to overcome contractures or to give 
opportunity for suggestions to stubborn patients while coming out from 
its influence. Like the use of hypnosis, such measures are, however, 
rarely necessary. Eder, Smith, Pears, and Kennedy are some of the 
English and American war reporters whose treatment, equally success- 
ful to those who were cured by a rapid -intensive method, is regarded 
by some as having insured greater durability of the cure by having been 
effected through psychic analysis. 

The realization of various trends mutually antagonistic influencing 
our emotional life is generally accepted to-day. We recognize the 
fallacy of the Jamcs-Lange theory concerning our emotions, in that they 
failed to recognize that emotions are forces which are at hand to be used 
unconsciously and consciously, and that they, therefore, primarily in- 
fluence behavior, as well as cause physical rcac^tions in the body 
(Shand^®). Why the angry man becomes more erect or the frightened 
man pales and trembles cannot be explained without reference to our 
primitive instincts. Upon their integrity is emotional adjustment de- 
pendent. And so, that treatment is often best which can reason out the 
fundamental sources of the hysteric disability and utilize them in ex- 
plaining away the symptoms, rather than the one which gives only a 
physiological explanation. It may be remarked pari passu that neither 
may always be correct; and the explanation given may be modifiable 
by a future increment to the physician’s knowledge. Mutism, for in- 
stance, is explained by some authors as a compromise between repres- 
sion and inhibition, Russell analyzes mutism, and reveals another 
method of approach by calling attention to: (1) the close association be- 
tween fear and the voice centers; (2) the failure of the voice by reason 
of spasm (over-stimulation) during intense fear; (3) the fear having 
passed, the memory of it remains; (4) the suppression of this mem- 
ory entails the non-use of the voice-mechanism, because of the associa- 
tion set up between the voice center and the center of fear. [A loud 
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cry of alarm was heard by a traumatic neurosis patient 'of the author’s 
at the same instant that a piece of metal fell from the roof of a steel 
mill he was inspecting in the course of erection ; it knocked his hat off, 
scuffed the back of his overcoat, and buried itself a foot in the ground. 
From that day he has never been able to walk under any constructing 
work and when necessary to do so, orders all work to cease for the time 
being. Yet this situational fear and its emotional reaction were ap- 
parently forgotten for five years, the time which elapsed between this 
accident and liis coming to the author on account of an anxiety-neuro- 
sis.] The elucidation of emotional upheavals in the lives of our patients 
forms the subject-matter of a special method of treatment, called psychic 
analysis, and which, under the name of psycho-analysis, has a literature 
of its own so large that we cannot enter into it here. Many regard in- 
volved psycho-analysis in the Freudian sense as a waste of time. Our 
analysis must be just as involved as is necessary in order to obtain a 
psychic cause. [In the case of a patient whom the writer recently cured 
of an hysterical tic of the neck-niusclcs, had he not obtained by these 
methods her confession of having been raped by a boy friend when she 
was a child of twelve and her mental conflict from that time on, she 
would not have been cured.] Often short-cuts serve our purpose; at 
times, weeks must be spent in these preliminary findings in order to 
uncover the “memory-seal’^'® (Deckerinnerung of Freud). 

No matter how recovery is secured, it should never be exploited. 
Nor should the physician lessen his dignity and accept exaggerated con- 
gratulations from the patient or family. The threshold of elation is 
bound to change and close upon the physician adversely should he be 
such a poor psychotherapist as to allow himself to be classeil with miracle- 
workers. Successful psychotherapy implies, on the part of the physi- 
cian, confidence in himself based upon knowledge and skill. To get 
at all possible sources of emotional upsets requires a close insight into 
psycho-analysis, secured only by its practice. And so dream problems 
and other symbolic representations must occasionally be studied even 
though we do not accept any fixed interpretation. The traumatic neu- 
roses of the war were considered in this way by Eder. He carried out 
with success strictly Freudian methods in his treatment. Similar re- 
sults by different methods forces recognition of environment and of the 
physician’s personality as factors quite as important as is the plan of 
treatment. Even the rough proce<lure of Kaufmann, the Ueherrumpelung- 
m&thod, often succeeded according to German army reports, although 
occasionally, as Oppenheim reported of one patient in condemning this 
method, the patient’s wrist was dislocated while being held down in 
order that intense faradic electric currents might be administered. It 
is interesting to note that Russell used military sternness with some, 
and ** reason, persuasion and encouragement” with others. We agree 
with him that the blustering, truculent hysteric is generally a malin- 
gerer. 

C. Treatment of Exhaustion and Ei^ort Syndromes. — Since we 
are dealing here with patients in whom the physical factors of fatigue 



PROGNOSIS 


617 


and irritability dominate the treatment we must adequately combine rest, 
exercise and hydrotherapy with the psychotherapy needed. The physi- 
cian must endeavor also to terminate all legal worries as soon as possible. 
He must try to nullify the ill-effects of economic difficulties before he 
attempts to further drain the resources of his patient. So many patients 
of this type are of low intelligence. If so, do not expect to remake them 
and do not try, as many physicians often do, to put in their hands books 
upon psychotherapy which they cannot understand. Books are at the 
best poor makeshifts for what the physician should be able to impart 
verbally. 

The psychasthenic states are never the result of accidents. These 
patients were sufferers from a neurosis before the trauma. If attempts 
to obtain compensation for such symptoms are made, it could only be 
from claims of an exacerbation of symptoms. Treatment of the psychas- 
thenic states are tedious and not as brilliant as in hysteria. But psycho- 
therapy will, if consistently carried out, produce at least a pronounced 
betterment. With the routine advice so often given of climatic cures, 
the writer has no patience. 

D. Treatment of Other SyNDBOME>s. — The treatment of the other 
syndromes differs according to the type of symptoms. Local irritatiop 
from scar tissue requires surgical intervention. Evidence of thyroid 
intoxication requires rest and perhaps eventually ligation of the thyroid 
vessels, independently of the question of a primary or secondary Graves^ 
disease. Epilepsy after trauma generally demands surgical attention. 
Concussional types of the character of Eriedman^s symptom-complex 
need rest and avoidance of work and worry for a prolonged period. The 
amnesia of trauma, if of a functional type, is amenable to the same 
plan of treatment outlined under traumatic hysteria. A state of nega- 
tivism with Ganser’s symptom of irrelevant answers is frequently hys- 
terical ; curable, therefore, if the physician does not regard it as indica- 
tive of dementia prmcox and avoids apju'opriate psychotherapy. 

More than anything else in treatment a frank and honest stand by 
physicians is required to counteract the suggestive influences clustering 
around injuries and the compensating features of our laws. The sug- 
gestion to the physician of fees secured by helping in establishing an 
adequate claim for damages should be fought against. The physician’s 
aim should be to cure uninfluenced by any medico-legal considerations. 

E. Prevention op Traumatic Neuroses. — This requires a considera- 
tion of means to raise the social position of workmen, to relieve their 
economic stress, to better our methods of compensation and to educate 
children in respect to self-control and the influence of the emotions upon 
bodily functioning. The physical training of workmen, avoidance of 
alcohol and efficient medical handling of those who have been in acci- 
dents, are measures of prevention which soon will be generally adopted. 
A survey of those engaged in hazardous work in order to eliminate the 
unstable or the predisposed is an ideal which is probably unrealizable. 

Prognosis. — The traumatic neuroses of the war have had an unusually 
high recoverability rate; (1) In the French Army from the beginning; 
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(2) in all Allied Armies in the latter part of the war. This is accounted 
for by: (a) the average youthfulness and general good health of the sol- 
dier; (&) the preponderance of traumatic hysteria among the neuroses 
of the war; (c) the influence of the military command in suggesting re- 
covery to the sick soldier, coupled with their treatment by neurological 
divisions among conditions conducive to betterment. The French Army 
had a better recovery rate from the beginning, because with them a trau- 
matic hysteria is not a pensionable disability, as it was at first among 
the other armies. We shall again speak of this later. Even in Germany, 
where under their compensation-system of civil life hopeless prognoses 
were formerly more the rule than elsewhere, the war has made them 
take a more hopeful view. The incidence of recoverability depends in 
civil life upon many diverse influences : 

1. A competent opinion and the actual existence of a traumatic 
neurosis uncomplicated by the presence of an organic disease. 

2. The comparative age of the traumatized person together with 
fairly good habits as regards the use of alcohol, tobacco, sleep, etc. 

3. The environmental factors of social standing, economic position 
and the presence or absence of litigation in connection with the patient. 

4. The conception of recoverability in connection with: (a) removal 
of all symptoms, ( ?>) a return to work or comparative usefulness. 

Traumatic hysteria is obviously of a better prognosis than is a trau- 
matic neurosis with pronounced hypochohdriasis and phobias. The in- 
tensity of reaction on the part of the vegetative nervous system must 
be interpreted from the standpoint of the constitutional makeup of the 
individual, the resultant disturbance in function of the endocrine glands, 
and the intensity of the emotional or psychic upheaval. And prolonged 
litigation, desire to avoid war-risks, chances for life pensions, and, in 
civil life, the attitude of friends and family are all factors of importance 
in estimating recoverability. The habit of avoiding all work to secure 
a better adjustment of claims is in itself a bad prognostic feature if the 
individual is neuropathic by inheritance, or elderly. 

Naegeli’s statistics showed that 93 per cent, of the traumatic neuroses 
returned to work after an adjustment of their claims. Braird claimed 
that in Austria the traumatic neuroses increased greatly after their pen- 
sion law went into effect. The non-recording of such a s>Tidrome before 
the inauguration of laws fgr compensation does not, however, prove that 
it did not exist. Stierlin,’^^ three months after the Messina earthquake, 
examined 226 victims and found that 20 per cent, of them had objective 
signs of the traumatic neuroses ; yet, immediately after this catastrophe, 
Bianchi reported that from among 600 survivors not one had signs of 
a neurosis. A period of latency (contemplation, expectation) between 
an accident and the production of psychogenetic symptoms is often noted. 
The immediate appearance of the traumatic neuroses may be regarded 
as being due to their presence before the accident, unrecognized or sup- 
pressed. The anticipatory fear accompanying the trials of trench life 
have been described many times. The necessities of earning a living 
likewise in civil life often makes an individual suppress his neurosis until 



MEDICOLEGAL CONSIDERATION'S 619 

an accident removes all barriers to its expression and detection. Dercum, 
some years ago, followed Babinski in including only hysteria under the 
traumatic neuroses; he claimed that when litigation was not a factor, 
the symptoms disappeared readily under the influence of suggestion, 
unless the attitude of the patient ^s physician confirmed the invalid in 
his belief of injury. The rarity of treatment of the traumatic neuroses 
after litigation is over is a common enough observation. The results of 
the treatment of traumatic hysteria in our armies in France were favor- 
able in about 90 per cent, of the cases. There is a unanimity of opinion 
that the pension or annuity systems of compensation are not conducive 
to recoverability. Likewise, delay in litigation serve to * ^ fix ” the neurosis 
and hinders betterment. A too early return to work before the fear- 
reactions are over often serves also to influence the idea of non- 
recoverability, and thereby to increase the depression and to influence 
the emotions of the victim of an accident. 

We must always be guarded in our prognosis of the cerebral or vaso- 
motor symptom -comp] exes, especially concussional types with a lacunar 
amnesia and a persistent vertigo. Electrical accidents have generally a 
poor prognosis, inasmuch as generally some organic involvement is pres- 
ent whose presence must be carefully searched for. They may, however, 
be entirely psychogenetic in type. The possibility of a psychosis develop- 
ing from an accident-neurosis is always to be kept in mind, even though 
it is not of frequent occurrence. 

The prognosis of the traumatic neuroses depends, therefore, upon 
various causative factors : the nature of the syndrome present, the social 
conditions of the patient, the legal factors involved in the settlement of 
claims for damages and the constitutional (psychological) makeup of the 
individual. 

Medicolegal Considerations. — The right to recover damages for in- 
jury due to the negligence of others is incontestable. The increase of 
industrial machinery and the growth of rapid transportation have filled 
our courts with suits to recover enormous damages for minor injuries. 
Street railway corporations yearly pay out from 5 to 10 per cent, of 
their gross receipts in settlement of claims growing out of accidents. The 
traumatic neuroses naturally, therefore, are more frequently defended 
in the courts than other syndromes. Many attorneys and a few physi- 
cians devote practically all their time to this kind of work. Unconscious 
malingering, manufactured symptoms, exaggeration of those present, or 
false interpretations of them, are daily encountered in our courts, and un- 
just awards are often given by a bewildered jury. Angell has said of 
‘^railway spine”: **Tt is a convenient and picturesque term which has 
hypnotized juries even as the shock has hypnotized the plaintiff.” The 
following points stand out: 

1. Our method of jury trials in which biased opinions carry as much 
weight as do more careful, if not more competent ones, are unfair. How 
to remedy it is not, however, clear. A jury of physicians is unobtain- 
able ; and even if it were, such a jury would simply multiply the number 
of physicians in the employ of legal firms and corporations, and the better 
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element of the profession could not be induced to serve. A commission 
of physicians to report to the judge, whose charge to the jury would be 
based on their findings, would not secure any betterment. The author 
is convinced that a commission on which each side has appointed a repre- 
sentative, and the court a third member, also fails for obvious reasons to 
give good service. As Sir James Stephen, Y. C., says in his “History 
of Criminal Law,’' “The judge and the jury alike are and ought to 
be instructed only by witnesses publicly testifying in open court on 
oath.” 

2. Since our common law permits each side in litigation to secure 
as many experts as they desire, the legal firms which specialize in acci- 
dent cases and others, also, by employing physicians on contingent fees, 
sometimes unduly large, have always at their call physicians who, sharp- 
ened by experience, give their testimony the proper bias to influence 
the jury. This conspiracy of interests is reprehensible. 

A change of law, which would give only the court the right to call 
experts is impossible to secure, and even if brought about, would not 
prevent the use of polities by those interested in securing the appoint- 
ment of the “right kind” of physician. If it were possible to create a 
law which would have the compensation of all experts a matter of court 
record, by making it a part of the expenses of the trial, some improve- 
ment over present methods would, however, be attained. 

3. Jury awards with us seem to place a premium on exaggera- 
tion, and a proper staging of the dramatic possibilities of the client’s 
case secures an increased verdict. Awaiting for years a settlement often 
nullifies all efforts to bring a claimant for damages back to usefulness, 
by reason of the psychic effects of not desiring health, together with 
the bringing on of postural spasms and contractures through fixed posi- 
tions. The German system of an indemnity of two-thirds of a person’s 
wages after the fourteenth week does not remove these factors. The 
Danish system of a cash settlement is different from ours in that physi- 
cians, not juries, judge the matter; they accord the claimant a small 
daily amount until nine months have elapsed, when they decide on his 
compensation, and one and a half years later give a further and final 
settlement, if he has not recovered. 

4. One great suggestive influence in litigation is the blanket in- 
dictment of complaints introduced by the attorney. The averment in it 
that John Doe is a hopeless nervous wreck is read by the plaintiff 
before he signs it, and the cooperation of a physician who agrees to the 
truth of such a statement helps to fix this idea in the plaintiff’s mind. 

5. A physician finds great difficulty in securing an opportunity to 
examine a claimant for damages in a satisfactory manner, if he is not 
retained by the claimant’s side. The examination may be requested 
at the attorney’s office in the presence of a “runner” who cooperates 
in the examination. The plaintiff’s physician is utilized to suggest both 
to the plaintiff and to his colleague; and a second examination is often 
refused. Sir John Collie did a great servide in England when he in- 
sisted that he be given the opportunity for examination without the 
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presence of ‘‘runners’’ and friends, and, whenever possible, at his office, 
where he had at hand his instruments of precision. He secured a legal 
decision, which was affirmed by the higher courts, that a “solicitor’s 
office is not in ordinary circumstances a proper place at which to hold 
a medical examination of a workman.” 

6. Medicolegal opinions should never be based on subjective symp- 
toms only, and objective symptoms must be present also in order to 
establish a diagnosis in court. The subjective symptoms are not based 
on actual facts. They are not the findings of the physician, and they 
must not exercise an undue influence upon the physician. The author 
has known physicians to base a diagnosis of epilepsy on the spasms and 
spells of somnambulism that were manufactured for him; or to base 
a diagnosis on unconsciousness supposed to have followed an accident 
which later was shown never to have taken place, or to diagnose ‘ ‘ brain- 
abscess from trauma” from a subjective vertigo, head pain, and a brady- 
cardia which was familial. Such mistakes in judgment would be avoid- 
able if the physician dealt more with facts. 

7. Hypothetical questions will continue to be given. Distorted medi- 
cal facts, exclusion of important symptoms, and over-emphasis of minor 
ones make them often of no value. Because the basis for legal redress 
is a physical injury, slight injuries and their effect are always given 
undue importance in court. 

If the physician has examined the injured person, he should refuse 
to answer any hypothetical questions, unless they included his objective 
findings, upon which his answer should be predicated. For him, in 
court, subjective symptoms should have the weight of hearsay evidence. 
If the injured person could be examined, and the physician has not ex- 
amined him, the court would probably refuse to permit him to render 
an opinion. The physician should also insist that the symptoms which 
are the direct result of the accident should be separated from those 
which are not, or probably are not, due to the trauma. Probabilities 
and possibilities in prognoses should also be definitely separated in any 
opinion rendered. The law does not require phyi^icians to assume that 
medicine is an exact science, and honest physicians often do themselves 
harm in court by being too positive. Often, however, positive statements 
dishonestly offered secure a bigger verdict for the claimant. Positive 
prognosis in traumatic neuroses is generally impossible unless the physi- 
cian has personal knowledge of all medical, familial and social factors. 
He should, therefore, never give opinions based on hurried examinations, 
or with an imperfect knowledge of environmental factors. 

The author is aware that the expert is required to accept as true 
the evidence of the witnesses incorporated in the hypothetical question. 
But he is permitted to qualify his answer in order to make it plain that 
he* can have no expert opinion on evidence which does not agree with 
his objective findings, and he should as a rule not be satisfied with cate- 
gorical answers. 

8. No statistics concerning pr(^osis carry, or should carry, much 
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weight in court because of the personal equation of the nature of the 
accident and the social status of the patient, and the different groupings 
found in statistics and variations in the laws of different countries. 
The future of each psychoneurotic patient must be determined sep- 
arately by studying his social habits, age, nature of work, intelligence, 
emotional complexes, etc., as well as the kind of accident and diagnosis 
offered. In court, since much of this evidence is not in the hands of the 
expert, his opinion is to that extent defective. But more defective still 
is the opinion rendered on the appearance of the patient, subjective 
symptoms, and the sympathies aroused by the litigation. In general, 
however, the physician is not truthful who renders an absolute opinion 
that a traumatic neurosis is not a recoverable disease. 
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ANATOMY AND PHYSIOLOGY OF THE SYMPATHETIC AND 
THE EXTENDED VAGUS SYSTEMS 

The influence of the sympathetic and extended vagus nervous sys- 
tems upon vasomotor and trophic neuroses is now generally conceded. 
It is, therefore, necessary that we consider the anatomy, physiology, 
and clinical manifestations in their relation to these two important 
systems of nerve control. 

Sympathetic Nerve. — According to Higier, whose clear conception 
of this complicated subject is well worthy of study, the sympathetic 
nerve constitutes the vegetative nervous system and essentially controls 
the mechanical functions of the viscera. 

A distinction is made between its trunk and its branches. The trunk, 
or gangliated cord, is divided into three segments ; the cervical, thoracic, 
and abdominal segments. The branches are likewise divided into three 
portions: the arterial, peripheral and communicating branches. 

Sympathetic Nerve Trunk. — The trunk or gangliated cord repre- 
sents a symmetrical organ which passes directly in front of, and parallel 
with, the vertebral column, taking an extrapleural and an extraperi- 
toneal course from the base of the skull down to the coccyx, usually 
converging at the lower end in a loop, a filament or a single ganglion. 
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In certain of the lower animals (fishes) which have a strictly segmentary 
structure, the gangliated cord possesses a ganglion corresponding to 
each vertebra or spinal segment, so that it conveys the impression of a 
chain interspersed with ganglia, resembling a string of beads. 

Each sympaih&tic gcmglion usually lies on its vertebra, and is there- 
fore known as the sympathetic or vertebral gu^nglim, as distinguished 
from the spinal ganglion which belongs to the cerebrospinal system, clings 
to the posterior sensory root and, because of its anatomical position 
at the intervertebral foramen, is named the spinal or intervertebral 
ganglion. 

The sympathetic ganglionic system is best marked in man at the 
thoracic and upper lumbar segment, where the segmental-metameric 
type is relatively well preserved, so that twelve sympathetic ganglia 
correspond bilaterally to the twelve thoracic vertebne and ribs. 

In the cervical and sacral segment, where the embryonic type has 
disappeared, the ganglia sometimes become confluent, as may be rec- 
ognized from their mulberry-shaped surface. At the neck we according- 
ly find only three fused ganglionic conglomerates — the upper, middle and 
lower cervical ganglia. At the lumbar segment, several weak, incom- 
plete ganglia are found. 

This practically represents our knowledge of the sympathetic trunk, 
the vertebral ganglia of the sympathetic gangliated cord, and their re- 
lation to the spinal ganglia of the cord. 

Sympathetic Nerve Branches. — In describing the sympathetic 
branches, a distinction is usually made between the following; 

1. Arterial Branches, or Vascular Plexuses. — These are : 

(a) Head plexus or carotid plexus, which begins at the upper cervi- 
cal ganglion, passes toward the skull, surrounds the carotids, and sup- 
plies the cranial cavity with sympathetic fibers. 

(&) Chest plexus or aortic thoracic plexus, for the heart, aorta, 
lungs, and esophagus. 

(c) Ventral plexus or aortic abdominal plexus, which surrounds the 
three large branches of the abdominal aorta and supplies the abdominal 
organs and the mesentery with sympathetic fibers. 

(d) Other smaller plexuses are: the laryngeal, thyroid, cardiac, pul- 
monary, esophageal, celiac, mesenteric, renal, spermatic, hypogastric, 
uterine, vesical, and cavernous plexus. 

2. Peripheral Branches. — The peripheral branches are ; 

(а) The cardiac rami of the thoracic cavity, which are especially 
important, are given off from the three cervical ganglia and form the 
cardiac plexus. 

(б) The splanchnic rami are formed by the six lower thoracic ganglia 
and pass from the thoracic cavity into the abdominal cavity, where they 
innervate the gastro-intestinal tract with its appendages. 

3. Communicating Branches. — ^These, in their capacity as connect- 
ing paths from the sympathetic ganglia to the anterior spinal roots, 
represent an important avenue of communication between the cere- 
brospinal axis and the sympathetic system. 
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Additional Structure of Sympathetic Nervous System.— The sym- 
pathetic nervous system comprises, in addition to the sympathetic 
nerve, a number of large structures, the physiology of which still re- 
mains more or less obscure, such as the paraganglia, the chromaffin 
glandular bodies, the prevertebral celiac, cardiac, and stellate ganglia. 

Anatomical and Functional Relation of the Most Important Body 
Ganglia. — The uppermost ganglion of the gangliated cord, i.e., the 
cervical ganglion, superior, or sympathicum primrnn, receives its pre- 
cellular fibers from the last cervical segment and from the uppermost 
dorsal segments. It innervates, besides the blood-vessels, the pilary mus- 
cles and skin-glands of the head, the dilator muscle, of the pupil, the 
smooth involuntary orbital muscle of Muller and the post-orbital muscle 
(of Muller). 

The cervical ganglion, inferior, gives off — together with the neighbor- 
ing first thoracic ganglion, or stellaie ganglimi> — accelerator nerves to 
the heart (nervi accelerantes) and probably vasoconstrictor fibers to the 
pulmonary vessels. 

The largest ganglion of the abdominal cavity, the celiac ganglion, 
has its most important roots at the celiac plexus in the major and minor 
splanchnic nerves, derived from branches of the thoracic ganglia. Both 
leave the chest cavity through an intramuscular gap in the diaphragm 
and enter the abdominal cavity, where they reach the celiac ganglion 
as precellular fibers, and then, as mesenteric nerves, supply with sym- 
pathetic fibers the gastric glands, the liver, pancreas, spleen, kidneys, 
suprarenal s and intestines down to the descending colon. 

The mesenteric ganglion inferior, contains precellular fibers from 
the upper lumbar portion of the spinal cord and sends its non-medullated 
postganglionic fibers to the colon, and, in the form of the hypogastric 
nerves, to the anus, the bladder, the vesical sphincter, and the genitals. 

The middle dorsolumhar sympathetic segment, moreover, supplies 
the end-organs in the skin, the blood-vessels of the skeletal muscles, and 
the blood-vessels of the viscera between the mouth and rectum, with 
sympathetic nerve-fibers. 

The vegetative nervous system, according to Eppinger and Hess, 
can be divided anatomically as well as functionally. The first anatomical 
unit is represented by a system of fibers derived from the middle portion 
of the thoracic cord and the upper lumbar segment, forming in their 
further course the gangliated cord of the sympathetic system. After 
these fibers have passed through the gangliated cord, their anatomical 
separation becomes very difficult, because the true sympathetic nerves 
become mixed with others and seldom pass separately to the end-organs. 

The second anatomical unit is characterized by the derivation of 
its fibers in part from the brain and the medulla oblongata, and in part 
from the sacral cord, without its entering into a relation with the 
gangliated cord. This system is roughly divided, according to its origin, 
into a cranial, bulbar and sacral segment. The cranial nerve plexus 
passes mostly through the tracts of the oculomotor nerve, is interrupted 
in the ciliary ganglion, and supplies certain areas of the eye. The 
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bulbar segment follows the course of the facial nerve and the glosso- 
pharyngeal nerve, and transmits fibers to the glands and vasodilators of 
the head. Its most important and largest branch is the vagus nerve, 
the principal nerve of the viscera; it supplies the heart, the bronchial 
tree, the esophagus, stomach, intestine, and pancreas. The sacral branch, 
known anatomically as the pelvic nerve, innervates the descending 
colon, the sigmoid flexure, the anus, the bladder, and the genital ap- 
paratus. 

For the purpose then of brevity, all those nerves which pass through 
the gangliated cord of the sympathetic nerve are described as synypalheiic 
amt(m<miiCf whereas all the remaining vegetative fibers are designated 
as vagal autonomic (system of the expanded vagus). 

Confusion has arisen because of the lack of uniformity in designation 
of the two systems — vagal and sympathetic. With Langley we define as 
the autonomic that part of the nervous system which may be described 
as independent of the cerebrospinal system in that its nerve-fibers do 
not go at once to their destination but pass to a ganglion, in which, by a 
kind of “synapse,’’ they are broken up and then proceed to the organ 
which they control. The autonomic system includes the entire sympa- 
thetic nervous system — the sympathetic autonomic and certain fibers of 
the vagus nerve — ^the vagal autonomic. The two systems are mutually 
antagonistic. 

The anatomical separation of the nerves of both systems is relatively 
easy in the center and in the vicinity of the cerebrospinal axis, but 
extremely difficult, or practically impossible, in the intricate network 
at the periphery. 

In the sympathetic as well as in the vagal autonomic system, two 
kinds of nerve fibers can be distinguished: (a) positive, vaso-viscero- 
glandulo-motor fibers, and (h) negative, vaso-viscero-glandulo-inhibitory 
fibers. 

The normal state of irritability of the ganglionic cells is safeguarded 
by the delicate adjustment of stimulation and inhibition, so that the 
apparently superfluous inhibitory processes must be considered as an 
indispensable protective mechanism of the central nervous system. 

It is another noteworthy peculiarity of the vegetative organs that 
they are all reached by the sympathetic nerve-plexus which passes through 
the gangliated cord, and also by the vagal autonomic system, so that there 
is practically no organ independent of the will which does not possess a 
double innervation. The only apparent exceptions to this rule seem to 
be the sweat-glands, the hair-muscles, and the vascular muscles of the 
viscera, which receive fibers exclusively from the gangliated cord, ac- 
cording to anatomical teachings. But pharmacological tests, which by 
some observers are regarded as more reliable, indicate double autonomic 
innervation of these organs, more particularly of the sweat-glands. 

This double antagonistic innervation is a factor of enormous im- 
portance. Just as the cervicothoracic sympathetic fibers are functionally 
and pharmacologically antagonistic to the vegetative fibers originating 
in the skull, i.e., the cranial autonomic system vagal there likewise exists 
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an antagonism between the thoracicolumbar sympathetic nerves and the 
pelvic nerve, derived from the sacral-autonomic territory (vagal). 

In the midhrainf the segment of the oculomotor nerve which inner- 
vates the sphincter of the pupil (miosis), the ciliary body (spasm of 
accommodation) and, in part, the levator palpebr® (widening of the 
palpebral fissure) belongs to the vagal autonomic system. The involun- 
tary fibers or Muller’s external muscle in the upper lid, are, however, 
controlled by the sympathetic nerve. 

In the medulla oblongata, importance is attached to the tract of the 
chorda tympani and the lacrimal nerve, which pass to the salivary 
glands of the mouth and to the lacrimal gland; importance is also at- 
tached to the domain of the vagus nerve, which passes toward the lung, 
heart and intestinal canal. It acts on the respiratory tract by con- 
tracting the smooth bronchial muscle. The vagus is the inhibitory nerve 
for the heart, and exerts an inhibitory influence upon the cardiac sys- 
tem in every way, in contradistinction to the sympathetic accelerating 
nerves. In the upper digestive tract, the vagus contracts the muscle- 
tissue of the esophagus, and of the cardiac and pyloric sphincters; it 
increases the gastric peristalsis and secretory function. In the small 
intestine, stimulation of the vagus causes evacuating, rolling move- 
ments, more rarely spasm of the bowel-muscle ; in the smooth muscle of 
the gall-bladder and the excretory duct of the pancreas, it gives rise to 
intermittent spasms. In the pancreas, stimulation of the afferent vagus 
branches causes a momentary increase of the pancreatic secretion. 

Over the entire extent of the spinal cord, autonomous centers seem 
to be scattered in addition to the sympathetic centers. These are only 
demonstrable by pharmacological means. They are connected with the 
vasomotors of the skin and mucous membranes, the sweat-glands, and the 
muscles of the hair follicles. 

In the lower segment of the spinal cord is situated the center of the 
autonomic pelvic nerve, which practically corresponds to a lumbosacral 
vagus and supplies the descending colon, the sigmoid flexure, the blad- 
der and the genitals. 

It is probable that the autonomic nervous system, in view of its rela- 
tion to the internally secreting glands (pancreas, thyroid), very actively 
participates in the mechanism of the body metabolism. 

With special reference to their influence on metabolism, the glandular 
organs are divided into; (1) accelerative organs (suprarenals, thyroid, 
hypophysis cerebri), and (2) retarding organs (pancreas, parathyroids, 
thymus). The first group stimulate the sympathetic nerve, the second 
inhibit it, states of hyperfunction and hypofunction occurring respective- 
ly, in each case. Albumin, carbohydrates, fats, and certain mineral sub- 
stances, notably calcium, enter into the consideration of this hyper- and 
hypofunction. 

The influence of the endocrine organs upon metabolism has been 
shown by many observers, including the writer. It is probable that the 
autonomic nervous system plays the intervening role. For example, in 
cretinism Janney has observed hypoglycemia accompanied by creatin in 
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the urine. A delay in carbohydrate utilization in a cretin and several 
exophthalmic goiter patients studied by Janney, was demonstrated by 
blood-sugar curves. Cushing called attention to hypoglycemia in dys- 
pituitarism and it has also been associated with the pathology of Addi- 
son 's disease. The relationship between calcium and magnesium retention 
and output to certain diseases of endocrine origin, has been definitely 
determined (Janney McCnidden and others). In a clinical and 
metabolic study of a scries of nuie cases of muscular dystrophy under 



I’KJ. 1 . — PUOGRESSIVE MUSCULAR DYSTROPHY OF THE BONES OF THE ARM, 8H0W1NG 
Osseous I’rophic Changes, Rarefaction and Underdeveix)PMENt. 


observation at Moiitefiore Hospital, Janney, Isaacson and Goodhart 
demonstrated the relationship between endocrine dysfunction and the 
muscular dystrophies. In addition to certain disturbances in the 
creatinin-creatin metabolism, there was found a constant metabolic hypo- 
glycemia and impaired utilization of carbohydrate. The metabolic find- 
ings were practically the same as those recorded in diseases of unques- 
tionable endocrine origin, namely, hypopituitarism, Addison % disease 
and myxedema. In nearly all of the dystrophy cases of our series, 
marked vasomotor and trophic changes were demonstrable; trophic 
changes in hair, nails, skin and bones were observed. Especially inter- 
esting and suggestive were the trophic changes in the long bones — ^rare- 
faction and underdevelopment. [See Pigs. 1 and 2.) 
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The trophic action of the nervous system upon the body metabolism 
was investigated by Stefani on the basis of animal experiments (on dogs 
and frogs) . He arrived at the conclusion that the nervous system exerts 
a direct regulatory influence upon the general metabolism, by means of a 
special kind of nerves which are to be designated as regulatory nerves 
(vagus). The influence of the nervous system on the metabolism of the 



Fig. 2. — Peogoessive Muscular Dystrophy op the Bones op the Leg. (Same 

Case as Fig. 1.) 

individual organs is indirect, in so far as it transmits the functional 
stimuli to these organs and regulates their blood supply. 

The innervation of the large organs of the abdominal cavity is 
analogous to that of the gastro-intestinal tract. On the liver and pan- 
creas, the vagus exerts a stimulating, and the splanchnic nerve an in- 
hibitory effect. The kidney receives sympathetic vasodilator and secre- 
tory stimulating fibers from the lower dorsal roots, but secretory- 
inhibitory nerves from the vagus. 

The functions of the internal organs are controlled by the sympathetic 
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and vagal autonomic nervous systems. It is by the delicate adjustment of 
the antagonistic action of these nerves that the visceral tonus is main- 
tained. When the balance is disturbed, various conditions result, de- 
pending upon which set of nerves is in the ascendancy. Eppinger and 
Hess have given the name vagotonic to the state in which the vagal 
autonomic nerves are the stronger, that is, to the state of sympathetic 
insufficiency, while the reverse condition is called sgmpcdheticotondc. 

The sympathetic autonomic system dilates the pupil, causes the eye to 
protrude, accelerates the heart action, inhibits intestinal peristalsis, re- 
laxes the anal sphincter, and produces glycosuria and polyuria. 

The vagal autonomic system contracts the pupil, relaxes the zone of 
Zinn, depresses the heart action, increases peristalsis, and stimulates the 
secretion of the gastric and pancreatic juices. 

It is known that adrenalin stimulates the sympathetic autonomic 
system, that pilocarpin stimulates and atropin paralyzes the vagal 
autonomic system. It has been found by several investigators that the 
glands of internal secretion exercise either an inhibitory or a stimulating 
effect upon the two nervous systems. The suprarenals, the thyroid, and 
the hypophysis increase the excitability of the sympathetic nerves, where- 
as the ovaries and the pancreas depress the sympathetic and stimulate 
the vagus nerves. 

In a general way, it may be stated that the vagal autonomic 
nervous system predominates, in health as well as in disease. According 
to Gautrelet, a condition of sympathetic insufficiency exists in tubercu- 
losis, tabes dorsalis and Addison’s disease. He reports observing the 
reverse only in a single case of pachymeningitis. 

Utilizing adrenalin and pilocarpin as diagnostic agents, it is possible, 
through the effect of these drugs upon the sympathetic and vagal 
autonomic nervous system respectively, to judge accurately the state of 
visceral tonus in a number of diseases. 


VAGOTONIA AND SYMPATHICOTONIA 

Hypertonicity and Hypotonicity of the Vagus and the Sympathetic 
Nervous System. — The vagotonia and sympathicotonia of Eppinger and 
Hess rest upon a theoretical rather than upon a practical basis, and 
the establishment of the physiological and pathological antagonism of 
these two conditions involves so many difficulties in practice that the 
intricate action of the nerves upon various structures, such as muscles, 
blood-vessels, glands and organs in general, still remains more or less 
doubtful and debatable. Hemmeter, in a recent important contribution 
to this complicated subject, has ably shown that the increased excitability 
of various human beings to epinephrin, atropin, pilocarpin, ergotoxin, 
etc., really indicates that the entire vegetative nervous system — the sym- 
pathetic as well as the vagal autonomic — is in a state of morbidly in- 
creased irritability. " 

Vagotonia. — ^Undoubtedly the conception of vagotonia, as emphasized 
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by Higier, must be expanded, for there are many exceptions to the rule 
and many cases which do not fit into the pharmacological schedule of the 
Vienna school. The electivity of certain hormones — meaning products 
of internal endocrinic secretion — ^must be restricted, with all due ac- 
knowledgment of the significance of these hormones for the develop- 
ment of somatic neuroses. Numerous mixed and transitional forms may 
be observed between the two groups of sympathicotonia and vagotonia, 
as formulated by Eppinger and Hess, who interpret the latter as a 
functional disease of the vagal autonomic system. From the clinical view- 
point, vagotonia is a permanent state of tonic excitability of the vagal 
autonomic system through which the affected organs are maintained in a 
condition approaching a state of autonomic irritation. The symptoms 
develop upon the basis of a vagotonic disposition, usually met with in 
youthful or middle-aged individuals who are extremely susceptible to 
injury of the autonomic system and apt to suffer from more or less 
pronounced vagotonic symptoms, such as bronchial asthma, bradycardia, 
vasomotor angina pectoris, etc. This irritability usually diminishes 
with advancing years, and the vagotonia improves or disappears en- 
tirely. 

Tlie genesis of so-called vagotonia is explained by Higier as follows ; 
The state of increased autonomic tonicity is probably caused by some 
product of the internal secretions. Adrenalin is a well-known and highly 
active symj^athicotonic agent. Thyroidin and infundibulin or hy- 
pophysis-extract act partly upon the vagus and partly upon the sym- 
pathetic nerve. The pancreatic juice and the eholin of the suprarenal 
cortex possess purely vagotonic properties, but exert an extremely elec- 
tive effect, by not acting upon the entire vagal autonomic system, but es- 
sentially upon the metabolism (pancreatic juice) and upon the blood- 
pressure and the pupil (eholin). Higier calls attention to the large 
amounts of these substances which would be required for the main- 
tenance of permanent tonicity in the autonomic system, and emphasizes 
the great improbability — in contradistinction to adrenalin — of these sub- 
stances being entitled to the physiological role of a theoretical ^‘autono- 
min” or ‘‘autonomic vagotonin. ’ ’ 

A fundamental contrast undoubtedly exists between the sympathetic 
system, in the restricted sense of the term, and the remainder of the 
autonomic system, but the anatomophysiological and the pharmacologi- 
cal system are not entirely identical, the contrast between the sympa- 
thetic and the autonomic system not manifesting itself in the same way 
pharmacologically as physiologically. Instead of finding a uniform ex- 
pression in all the affected end-organs, the increased irritability of the 
vegetative nervous system tends to manifest itself in a great variety of 
combinations. 

Vagotonia is considere<i by Eppinger and Hess to be the expression 
of an inferior constitutional make-up. They emphasize its frequent 
coincidence with states undoubtedly due to constitutional inferiority of 
the organism. 

The physiological vagotorm of sleep is ingeniously interpreted by 
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Higier as due to the fact that the striated muscular system is at rest 
during the night, and its blood supply benefits the unstriped muscular 
system, with the result that the latter functionates more actively during 
sleep. As a matter of fact, sleep is characterized by a certain hyper- 
irritability of the autonomic nervous system, illustrated by narrowing 
of the pupils, slowing of the pulse, a tendency to perspiration, asth- 
matic and colicky attacks, onset of labor pains, and other phenomena 
pointing in the same direction. 

Sympathicotonia. — The sympathetic or vasomotor constitution, which 
is normal or practically normal in women, is also found in a fairly large 
number of men, where it constitutes a stigma of femininism. It is 
characterized by a certain number of anatomical and, especially, physio- 
logical anomalies, chiefly of the nervous system and the cardiovascular 
apparatus; these may be constant, or may manifest themselves only 
under certain conditions. The typical features of this constitution, with 
a predominance of psychic, cardiovascular, vasomotor and vasosecretory 
symptoms, clearly show an exaggerated irritability of the entire sym- 
pathetic nervous system. 

In the production of this so-called ** sympathetic type,’’ a very im- 
portant part is played by heredity. Savini is inclined to interpret it in 
man as a stigma of femininism and therefore of organic degeneration, 
although the majority of individuals in whom it is met with possess a 
normal or even superior intelligence. 

In these individuals there exists a mutual and reversible influence 
between the function of the thyroid gland and that of the nervous sys- 
tem, forming a vicious circle ; in other words, there is a mutual abnormal 
reaction. Hyperactivity of the thyroid puts the nervous system into a 
state of evident hyper irritability which, in its turn, influences the entire 
organism and keeps the thyroid in a state of overactive secretion. There 
is reason to believe that similar relations must exist between the other 
glands of internal secretion and the nervous system,. This adds greatly 
to the complications of physiological and, especially, of pathological 
problems along this line of inquiry. 

The most characteristic clinical feature of this constitution is cardio- 
vascular irritability, which is never accompanied by progressive cardiac 
insufficiency. Individuals of the sympathetic type are apt to experience 
precordial distress and palpitations. Under the influence of emotion 
or fatigue they experience a severe throbbing, not only in the precordial 
region, but also in the head. The impetus of the heart apex is plainly 
visible and of great amplitude, but of moderate or small resistance to the 
finger. Radioscopic examination shows still more distinctly the liveliness 
and exaggerated amplitude of the cardiac contractions, the difference be- 
tween the minimum size (systole) and the maximum size (diastole) of 
the heart-shadow being much greater than under ordinary conditions. 
The first sound has a peculiar quality, being sometimes slightly indis- 
tinct but as a rule somewhat musical, and it may be accompanied or 
even replaced, after a fatiguing exercise, by a soft murmur, usually per- 
ceptible at the apex, more rarely at the base. The readiness with which 
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this murmur is established clearly indicates the weak tonus of the myo- 
cardium* 

The pulsations of the superficial arteries are very evident, especially 
in the presence of fatigue and emotion. The pulse is somewhat bounding, 
with a tendency to dicrotism, and the number of pulsations per minute 
is normal or rather slightly above normal. Almost invariably one finds 
instability of the pulse, irregular respiration, orthostatic tachycardia, 
and considerable acceleration during fatigue and emotions. The existence 
of capillary pulsation is often demonstrable, and the arterial tension — 
both maximal and minimal — is usually slightly diminished, at any rate 
keeping to the lowest values of physiological variation. 

The exaggerated vasomotility manifests itself in different ways. In 
the first place, there is more or less pronounced, sometimes extremely 
marked, dermographism, also known as urticaria factitia, or graphic 
urticaria. This appears in predisposed individuals when the finger nail 
or a suitable instrument is passed over the skin. Pale or white eleva- 
tions make their appearance, bordered on each side by a red streak. This 
condition has also been described as autagrapMsm, and corresponds to 
the raie meningitique or meningitic streak of French writers. Another 
indication is furnished by the sudden and powerful, although spontane- 
ous, and transitory congestion of the head which suddenly appears in 
these individuals when under agitation or excitement, as for example, 
when they become the object of attention. This congestion of the head 
is always accompanied by a peculiar psychic state of embarrassment 
and distress. There is sometimes hyperhidrosis of the head and neck. 
The predilection of the congestion for the head is very characteristic. 
It is sometimes replaced in certain individuals by sudden anemia, as a 
paradoxical reaction. 

Other organs are equally susceptible to the anomaly on which this 
constitutional type is based. Individuals of the sympathetic type, espe- 
cially when under the influence of emotion, often have polyuria, at- 
tacks of diarrhea or, more correctly speaking, ‘‘colicky reactions.’^ 

Individuals of this type appear younger than their actual years, and 
senile changes are delayed. The vasomotor constitution predisposes, 
however, to neurasthenia with well-marked functional disturbances (car- 
diac, digestive, etc.) and to various tics. All neuropaths and psycho- 
paths usually have a very unstable sympathetic nervous system, this 
sympathetic instability being often very pronounced, even in simple 
neurasthenia, but reaching its highest degree in the symptomatology of 
exophthalmic goiter. 

In individuals of the sympathetic or vasomotor type, the infectious 
diseases, even when not severe, give rise to a marked tachycardia. Tu- 
berculosis, especially in patients who at the same time possess a narrow 
thorax, finds a favorable soil for its development in a grave, rapidly 
progressive form. 

All the typical signs of this type of constitution — ^notably the psychic, 
cardiovascular, vasomotor and vasosecretory symptoms — ^plainly indi- 
jate an exaggerated irritability of the entirb sympathetic nervous sys- 
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tern. There is an impairment of the regulatory processes, characterized 
by the direction of the nervous energy exclusively toward the ac- 
celerator nervous system of the heart (sympathetic), and the ready oc- 
currence of a diminished cardiovascular tonus, resulting in tachycardia 
and cardiac dilatation with functional insufficiency. 

Nchl, writing on the influmce of the nervous system on the pigment 
contents in the skin, emphasizes the undoubted part played by nervous 
factors in pigmentary anomalies in the human subject. Disturbances 
of the vegetative nervous system may lead to pigmentation, for example, 
in exophthalmic goiter or in pellagra, also in Addison’s disease, through 
a change in the suprarcnals and their vegetative innervation. • The pig- 
mentations of sclerodermia and facial hemiatrophy are referable to ir- 
ritative conditions of the sympathetic fibers in the peripheral nerves ; in- 
terruption of these fibers, in lesions of the cervical sympathetic, causes 
unilateral canities; resection of the uppermost cervical sympathetic 
ganglion may be followed by a loss of pigment in the iris. One occa- 
sionally sees a patch of gray hair on the side of the head of patients 
afflicted with migraine, hemicrania and trifacial neuralgia. 

The name sympathoscs^^ is applied by Laignel-Lavastine* to gener- 
alized manifestations of sympathetic functional disturbances, in contra- 
distinction to local sympathetic syndromes. Sympathoses may be simple 
or compound, according to whether a single function or several sympa- 
thetic functions are impaired. A distinction is made between dis- 
turbances of sensation, circulation, unstriped muscle, secretion, and 
trophic disturbances. Among the last-named disturbances, the author 
includes the arthropathies and bony fragility of patients suffering from 
tabes dorsalis or syringomyelia. Raynaud’s gangrene is also inter- 
preted by the author as a trophic sympathosis. Among the secretory 
disturbances, those of the external secretions are easily recognized; dis- 
turbances of internal secretion consist in certain types of diabetes, exoph- 
thalmic goiter, and Addison’s disease. 

Anaphylaxis. — Anaphylaxis is a term derived from a Greek word 
meaning protection, and is applied by medical writers to a great va- 
riety of conditions. One form of anaphylaxis is an acquired hyper- 
sensitivity to the absorption of undigested protein through the intesti- 
nal mucosa, or to a parenteral introduction of albuminous substances 
which have been previously injected on one or several occasions, so that 
violent phenomena of reaction and even death may follow. The phe- 
nomena of anaphylaxis, as pointed out by Pottenger, are apparently 
those which express themselves, as far as the body structures are con- 
cerned, through the greater vagus division of the vegetative nervous sys- 
tem, in the form of vagm stimulation. The relationship which general 
anaphylaxis bears to the vagus suggests a close affinity between this 
branch of the nervous system and various clinical phenomena, such as 
hay-fever, asthma, urticaria, and shellfish-poisoning, as well as to the 
phenomena which take place during visceral inflammation. Pottenger 
very properly emphasizes the fact that theT vegetative or involuntary 
^ * See Laignel-Lavaetine, Les sympathoses. La Presse m$d.. No. 77, 1913. p. 767, 
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nervous system is not wholly divorced from central control, as is shown 
by the location in the brain of many of the centers which control cer- 
tain actions on the part of internal organs. 

Other symptoms of anaphylaxis are erythema, fever, vomiting, leuko- 
penia, shock, and especially angioneurotic edema of the face, hands, 
feet, back, or even of the larynx. It is noteworthy that anaphylaxis 
often occurs in the young, in children who are asthmatic or have laryn- 
geal spasms and in those with status thymolymphaticus. Vagotonia is 
common in the young and is often found in asthmatic children. It may 
be seen in laryngeal spasms and not infrequently accompanies status 
thymolym*phaticus. Furthermore, the autonomic system controls the 
vasodilators, and the skin symptoms are probably the expression of a 
va^s hyperirritability. All the above symptoms which occur in anaphy- 
laxis are equally significant of vagotonia. Finally, atropin and adrenalin 
have both been found useful in anaphylactic shock, and as it is known 
that the first paralyzes the vagal autonomic nervous system while the sec- 
ond produces practically the same effect by stimulating the sympathetic 
system, it is reasonable to conclude that this favorable action is due to 
their influence upon the vagotonia. 

The peculiar toxemia manifesting itself in the cutaneous lesions 
known as urticaria may find its etiological factor in the principle of 
anaphylaxis. Persons of the neurotic type are especially prone to erup- 
tions of an urticarial character. 


VASOMOTOR AND TROPHIC CENTERS 

Among the centers hitherto recognized in the spinal cord, we have, as 
is well known, (a) vasomotor centers, and (h) trophic centers. In late 
years, the relationship between these and the sympathetic centers has 
been more definitely established. Observations made during the world 
war have added valuable data. The influence of the sympathetic sys- 
tem upon the equilibrium normally maintained among the glands of in- 
ternal secretion, while not definitely fixed, is probably the determining 
factor in certain pathological states clinically recognized. 

Vasomotor Centers. — On clinical grounds, we have reason to believe 
that there is a controlling vasomotor center, probably in the cerebral 
cortex. If it is not in the gray mantle, it is somewhere in the motor 
pathway, not improbably in the area of the central ganglia. This 
seems the more likely since in purely central lesions of the motor area — 
cortical or subcortical — ^we have the vasomotor paralysis restricted to 
the paretic parts of the body. This condition of vasomotor paresis is 
not the result of local stasis ; not only does it appear very early in many 
cases, but it is occasionally concomitant with the paralysis. 

A case of brain tUmor, in a series observed by the author at the 
Montefiore Hospital, showed this phenomenon of vasomotor paralysis 
synchronous with the transitory paresis. This vasomotor center has 
been referred to various parts of the brain — ^to the caudate nucleus, the 
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corpora quadrigemina, etc. — but the existence of one center only is 
doubtful. Cortical vasomotor fibers probably accompany the motor 
and the sensory tracts down through the internal capsule, thalamus, etc., 
through the pons and medulla, and it is not unlikely that centers are 
situated at various levels. The ganglion cell groups, as we know, lie in 
the middle of the gray substance of the cord and through the rami 
communicantes, and passing through the spinal roots, connect the associa> 
tive fibers with the .sympathetic. From the cord doubtless pass vasomotor 
and vasoconstrictor fibers. We have not yet definitely learned the variety 
of activities in the interplay of these two centers, nor are we able to util- 
ize the vasomotor phenomena to any extent for localization ‘diagnosis. 

In many cases the vasomotor disturbances are peculiarly transitory. 
In a case of tumor at the base of the brain, recently observed by the 
author at the Montefiore Hospital, in which there was marked functional 
involvement of the hypophysis, the evanescence of the vasomotor symp- 
toms was most striking ; there was at times a suffused blush with surface 
rise of temperature in one or both cheeks, again a suffused duskiness ; at 
other times there was a marked cyanosis of one Or of both lower ex- 
tremities, particularly from a point somewhat above the knee. In this 
case, variable dryness and scaline.ss, together with a peculiar induration, 
suggested vasomotor and trophic involvement. 

The association of these symptoms with the sympathetic system and 
the relationship of the latter to the glands of internal secretion — espe- 
cially the hypophysis — are among the vital problems of neurology. The 
connection between the vasomotor and the trophic center, their central 
localization, the influence of these centers upon certain tissues — especially 
articular and cutaneous — are suggested by such diseases as scleroderma, 
spondylitis and arthritis deformans, as well as by some other arthrop- 
athies. P^urthermore, the i)resence of trophic and vasomotor symptoms 
in such central lesions as tabes dorsalis, syringomyelia and myelitis indi- 
cates centers for trophism and vasomotility. 

Tropihic Centers. — True trophic centers may be assumed at various 
levels of the cord. In tabes and in syringomyelia the nutritional modi- 
fications of the bones, nails, hair and skin are determined entirely by 
the changes in the central nervous system. Whether this is through the 
sympathetic or vagal autonomic system and whether through the motor 
or sensory nerves, the essential control is through the ganglion cells of the 
cord. As in the case of vasomotor influence, no matter to what extent 
relay systems from the cortex to the periphery play a role, the essential 
fact obtains as stated. The various manifestations of scleroderma, for 
example, point unequivocally to the nervous system as the seat of this 
disease. The internal secretions in their interplay may assert their 
influence. Nevertheless the foundation of the disease upon true struc- 
tural change within the central nervous system, although as yet undem- 
onstrable, seems to be almost established when we compare the various 
peripheral changes in scleroderma with similar clinical phenomena in 
diseases of undoubted nervous origin. Tlie indirect influence of en- 
docrinic balance is certainly obtrusive, for the cutaneous variations in 
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the true tropho-edemas, in myxedema, the anomalies of adipose de- 
posits in dystrophia adiposogenitalis, in general symmetrical lipoma- 
tosis, etc., indicate primarily the influence of the nervous system and, 
secondarily, anomalies of the internal secretions. In the cases of dystro- 
phia adiposo genitalis the glandular secretion of the hypophysis seems 
to be primarily responsible, but nevertheless the nervous elements of the 
organ are undoubtedly first affected. 

An interesting combination of trophic, vasomotor and secretory 
anomalies is observed in scleroderma. The strictly peripheral changes 
in the bones, tendons, subcutaneous tissue, giving rise to the picture of 
sclerodactylia, the ulceration and gangrene as part of the latter picture, 
find some analogy in syringomyelia; in fact, it would seem 'as if there 
must be a process within the cord itself directly giving rise to this 
picture. The almost complete absence of sensory changes in scleroderma, 
notwithstanding the extensive trophic changes, contraindicates any un- 
derlying peripheral nerve disease. 

Secretory Function of the Sweat-gland^. — Associated with the vaso- 
motor and trophic centers of the cord — ^probably also in large part under 
the infiuence of the autonomic system — is the secretory function of the 
sweat-glands. Some writers lay stress upon the probable presence of 
a cortical center for this function. In certain organic lesions of the 
brain the corresponding paralyzed member of the body has shown anom- 
alies of sweat secretion. Unilateral hypcridrosis of the right side 
of the face was observed in a case of glioma of the frontal portion of the 
left hemisphere. A comparative study of the observations suggests that 
the secretory changes were due to nerve influence through the sym- 
pathetic system. 


SCLERODERMA 

Etiology. — Scleroderma is a trophoneurosis, characterized by a change 
in the normal structure of the skin and of the subcutaneous cellular 
tissue. It occurs in adult life, more particularly in women ; a neuropathic 
tendency and arthritic constitution seem to favor its development. 
Psychic causes, prolonged nervous disturbances, exposure to cold, 
menstrual irregularities, repeated pregnancies, disturbances of the duct- 
less glands and infection have all been considered etiological factors, but 
can only be regarded as exciting causes. 

Symptomatology. — Clinical History. — The disease begins as a dif- 
fuse swelling of the skin and of the subcutaneous cellular tissue — a 
sort of hard edema, which may spread over the entire integument. The 
affected skin has a wood-like consistency and is no longer movable on 
the underlying tissues. All movements, including respiration, may be 
more or less seriously impeded. This hypertrophic stage is followed by 
the atrophic stage in most cases, although occasionally the subsidence of 
the induration is the first step toward a regression of the disease. 

The onset of diffuse scleroderma is usually insidious, with painful 
tingling sensations in the limbs, especially in the hands, and various 
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vasomotor manifestations, but no actual inflammatory symptoms. There 
may be a slight rise of temperature, without notable impairment of the 
general health. The disease proceeds slowly toward a gradual absorp- 
tion of the tissues, which become thin and atrophic. The distribution 
of the hardened patches in the hypertrophic stage is always more or less 
symmetrical, with indeflnite outlines. Well-developed sclerodermic 
lesions may terminate in deformities, deviations and actual mutilations. 
The face in pronounced cases assumes the appearance of a wax cast; 
the nose, lips, eyelids, cheeks, ear lobes and tongue are thin, shortened, 
atrophied and retracted, according to the graphic description of Dejerine. 
The writer has observed, in early eases, a peculiar parchment-like, char- 
acteristic feeling, especially easy to recognize in the midline, about 
the chin and, by careful palpation, on the upper lids. 

Sclerodactylism represents an early and constant localization of 
scleroderma and was well-marked in the case of scleroderma which is 
described in detail in this article. Besides the cutaneous sclerosis, there 
is a diminution in the size of the fingers, with osteo-articular changes of 
the phalanges, or even partial absorption. The affected fingers are 
contracted and of a purplish color, due to local asphyxia, which occa- 
sionally culminates in gangrene and mutilation. The wrist may be- 
come fixed and the elbow maintained in flexion by the sclerotic process, 
which is sometimes associated with considerable muscular atrophy, with 
resulting paralysis of the hardened muscles. These features of the 
disease are well defined in a ease now under observation in the Mon- 
tefiore Hospital. 

Case I. — The patient, an inmate of the Montefiore Hospital, is a 
young unmarried woman, 28 years old, of Austrian extraction. Her 
personal and family history are essentially negative. The disease respon- 
sible for her present condition began at the age of sixteen years. There 
were no direct prodromata and no variation of health that might be re- 
garded as preceding the somatic changes. The initial phase — rather 
abrupt in onset — ^was a swelling and redness, soon attended by a pe- 
culiar subjective feeling of stiffness of the toes ; then a tight, or stiffened 
feeling about the knees was noted, followed by pain. Progressive stiffness 
of the smaller articulations of the feet and a tenseness of the cutaneous 
tissues soon so restricted motion in these parts that the patient could 
hardly flex the limbs, and sitting became difficult and painful. 

Coldness of the distal parts of the lower extremities and a feeling of 
weakness in the legs became pronounced. Involvement of the hands 
succeeded the earliest symptoms by about three months; the fingers 
became gradually stiffened and the psych ro-esthesia in the hands was 
attended by an objective coldness of the surface. At frequent intervals 
there followed paroxyms of digital pallor, with pain and tingling sensa- 
tions in the fingers. In these attacks the blanching was succe^ed by 
congestion and cyanosis, thus simulating Raynaud ^s disease, a related 
trophoneurosis. The hands became entirely*" useless by reason, espe- 
cially, of a growing weakness and a rapidly progressive contraction of 
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the forearm flexors and a tightening with tension of the skin of the 
hands. So rapid was this process that within a month it had reached 
an advanced degree. The symptoms all progressed, reaching such 
severity as to render the patient practically bedridden for a time. 

Facies: Two years after the onset the soft tissues about the oral 
opening and ,iaws became changed ; the tension, due to trophic changes 
of the skin, restricted the opening of the mouth and the moving of the 
jaws. Gradually the skin of the entire face and forehead and upper 



FIO 8.-SCLEEODERMA IN THE LoVVER EXTREMITIES. 

Showing osseous changes and difEusc irregular bone atrophy. 


part of the neck became thin, tense and hard, having to the touch the 

smooth, marhle-like feeling characteristic of this w teeth 

Teeth: The teeth had. a peculiar luster, especially the front teeth, 
which showed a bluish transparency, giving them an unnatural tinge. 
This was particularly true of the frontal and lateral T' 

cous membrane, especially of the lips, was dry and tense and had a pale. 

The general stiffness of the entire cutaneous mantle so 
affected the movements, that in attempting to lift the patient one had 

the impression of raising a wax doll. 
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Hair: The hair of the head felt dry and wiry to the touch, quite 
in contrast to the condition the patient described before her illness, when 
the hair was silky and soft and the scalp well lubricated with its natural 
secretion. 

Lower Extremities: The left dorsalis pedis artery pulsated distinctly. 
At this particular examination the extremities, including the hands, were 
warm and only slightly cyanosed, except the soles. The two feet showed 
a marked contrast, both in appearance and on palpation; the left was 
fairly white, showing very little cvanosis except about the sole of the 



Fig. 4. — Scleroderma jn the Lower Extremities. 

Showing osseous changes and marked diffuse bony atrophy, associated with 
fibrous degeneration of peri-arthritic tissues. Slight osseous arthritic changes. 

foot, where a marked, diffuse duskiness was apparent, emphasized by the 
contrast brought out by pressure of the soft parts which, until the blood 
slowly diffused, left a white, parchment-like appearance. The left foot 
had a normal warmth, while the right was relatively cold ; the duskiness 
about the sole and heel was much more marked than on the other foot. 
That the peripheral vascular supply plays, to some degree, an etiological 
role is suggested by the fact that no pulsation of the right dorsalis pedis 
artery was palpable. However, the fact that there was a thickening 
and tenseness of the cutaneous tissue, thus making the recognition of 
the artery by touch somewhat more difficult, must be taken into con- 
sideration in determining whether or not the pulsation was altogether 
absent. The posterior tibial artery was not felt in either foot ; it is pos- 
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sible that the latter vessels could not be felt because of the hidebound 
condition of the skin. This hidebound condition of the cutaneous 
surfaces was felt well up into the thighs on both legs. 

Abdomen: In the lower abdomen, while the outer layer of the skin 
had a feeling of tenseness, there was, in contrast to the skin just above it, 
an appreciable thickness, a distinctly palpable hypertrophy of the 
cutaneous tissue. The feeling did not suggest material of an edematous 



Figs. 5 and 6 . — Scleroderma^ with Osseous Trophic Changes in Phalanges. 


character, nor was it like subcutaneous fat, but altogether it suggested 
the hard surface of thin leather with a somewhat softer composition be- 
neath. The process is probably a true hypertrophy of the subcutaneous 
tissue, quite in contrast to the atrophy found in other parts of the skin 
mantle. 

Upper Extremities: The fore and upper arms showed very marked 
brownish pigmentation. There was a pronounced surface growth of 
hair on the extensor surfaces of the forearms. The brawny induration 
of the skin, together with the peculiar hypertrophic feeling of the skin 
beneath, was likewise quite noticeable on the outer surface of the fore- 
arms just beneath the elbows j the texture on palpation was very much 


Fig. 7. — Scleroderma. 

Showing teeth which have undergone changes in structure; pigmentation of skin 
of chest; sclerodactylia with trophic and ulcerative changes of phalanges (osseous 
and soft parts). 



Fig. 8.— Scleroderma. . 

Showing mask face and stone-like fixation; sclerodactylia and trophic changes 
of hands. The trophic skin and subcutaneous tissue feel like leather to the touch. 
* 644 
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like that of an elephant’s hide. The hands, on the contrary, showed a 
diffuse pink luster, while over the strongly flexed and sclerodactylic 
upper extremities the most pronounced hidebound condition of the skin 
was manifest. White, anemic skin surfaces, due in large part to im- 
poverished blood supply and pressure of the underlying osseous sur- 
faces, appeared in both hands, and surrounding these were rings of 
tissue seemingly about to ulcerate. The radial artery was distinctly 



Fig. 9. — SCLEEODEEMA. 

Showing parehment-like ‘^cutaneous cuirass^'; fringe of gray hair, trophic 
canities. 

felt some two inches above the wrist on both sides, but not at the wrist, 
doubtless due to the cutaneous thickening. To the touch, the vessel 
seemed full and normal. The x-ray revealed marked changes in the 
osseous structures. (See Figs. 3, 4, 5, 6.) 

Trunk: Brownish pigmentation was almost diffuse over the trunk, 
being accentuated in symmetrical patches suggesting segmental distribu- 
tion. 

Lahia: The labia were hard, indurated to the touch. 

Mips : Owing to the ankylosis at the hip joints, the legs could be 
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separated only about an inch ; further local examination, therefore, was 
impossible. For a while thyroid therapy had a markedly favorable influ- 
ence upon the symptoms generally. (Figs. 7 and 8.) 

Case II. — Another illustrative case at the Montefiore Hospital was 
that of a woman 39 years of age, whose symptoms began twelve years 
previously, following a local trauma. The patient index finger of 
the left hand became infected by the prick of a sewing needle. Char- 
acteristic cutaneous and ulcerative changes in the fingers dated from 
that time, and after a few years similar changes appeared in the toes. 
Then myxedematous infiltration of the skin of the legs and arms grad- 
ually developed, the latter being more seriously affected. The indurated 



Fjg. 10 .— Scleroderma 

Trophic changes with transformation of cutaneous parts to parchment-like tisaue. 

condition of the cutaneous tissue in the distal portions of the upper and 
lower extremities produced, on palpation, the typical hidebound sensa- 
tion of scleroderma. The skin on the trunk likewise began to give to 
the patient a subjective feeling of tenseness. Trophic changes in the skin 
and nails of fingers and toes presented characteristic lesions, and brown 
pigmentary deposits were noted on the abdomen. The vasomotor changes 
were at times so marked as to suggest the phenomena of an atypical Ray- 
naud ’s disease. It is of interest to note that subcutaneous injections of 
adrenalin intensified the clinical symptoms. 

Case HI. — Fig. 9 is the photograph of a patient, an elderly man, 
suffering from scleroderma. The entire trunk, face and extremities were 
set in a parchment-like cutaneous cuirass. The skin surface of the 
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upper part of the back was pigmented. A rather peculiar trophic phe- 
nomenon observed was a circular fringe of gray hair around a dark 
central tuft. 

Figs. 10 and 11 show marked trophic changes of the lower extremities 
in another case of scleroderma under observation at the Montefiore 
Hospital. 



Fig. 11. — Scleroderma. 

Same case as Fig. 10 (more advanced). Note changes in the hands and fingers. 


Association with Other Diseases. — Scleroderma may become associ- 
ated with progressive facial hemiatrophy, and it has also been observed 
in combination with Raynaud ^s disease, erythromelalgia and other 
trophoneuroses. Its coexistence with exophthalmic goiter as well as 
with Addison’s disease has been repeatedly noted. Anomalies of pig- 
mentation, irregular heart-action, albuminuria, attacks of diarrhea, etc., 
point in certain cases to visceral localizations of the sclerotic process; 
the influence of the autonomic system is here suggested. The autopsy 
of scleroderma patients^ who usimlly die from cachexia or as the result 
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of some intercurrent disease, often reveals changes in the ductless 
glandsr-^specially in the thyroid and the suprarenals— -suggesting that 
generalized progressive scleroderma may be due to simultaneous func- 
tional disturbances of several internally secreting glands (Dejerine). 
Available evidence still fails to enable one to make definite statements 
as to which gland is most involved. For example, in one case at the 
Montefiore Hospital — the one above described as having followed local 
infection— the subcutaneous administration of adrenalin markedly ag- 
gravated the clinical picture. 

A case of exophthalmic goiter with patches of scleroderma, in a 
girl of twenty years, reported by Marinesco and Goldstein in 1913, is 
of special interest inasmuch as the scleroderma appeared after a?-ray 
treatment of the goiter, together with the onset of trophic disturb- 
ances in the form of pigmentation. The undoubted dependence of 
certain cases of scleroderma upon functional disturbances of the thyroid 
gland is possibly due to a sympathicotonic action of the thyroid secre- 
tion. Cases of scleroderma have been placed on record in which marked 
improvement followed thyroid opotherapy. It would be possible, how- 
ever, to quote from the literature illustrative cases in support of each 
of the pathogenetic theories which have been propounded — trophoneu- 
rotic, sympathetic, vascular, thyroid, hypophyseal, pluriglandular, etc. 
The disease is accordingly of rather obscure origin. The assumption 
of changes of the sympathetic nerve as the cause of scleroderma (Bris- 
saud) or of gross organic lesions in the central and peripheral nervous 
system (Bruns) is not accepted by Cassirer and Curschmann, who 
interpret this affection as being probably merely a functional disease 
of the vasomotor and trophic tracts and centers, not yet entirely un- 
derstood. The author is strongly inclined to agree with the last men- 
tioned writers. 

Traumatism may play a part in the development of a certain num- 
ber of cases of circumscribed scleroderma, and as generalized sclero- 
derma sometimes follows closely upon a traumatism, a causative rela- 
tion is very probable. This relation is less evident in the progressive 
sclerodermas, where the traumatism constitutes pnly one of the factors 
of an undoubtedly complex and highly elusive etiology. Here it in- 
tervenes, probably, merely as a determining cause, activating one or 
several pathogenic conditions already present, the influence possibly 
varying according to the clinical form of the cutaneous sclerosis. 

The same condition has been described under the names of sclero- 
derma, scleroma, cutaneous sclerostenosis, cutis tensa chronica, ele- 
phantiasis selerosa, Addison^s keloid, cicatrizing scleroma of the skin, 
Alibert^s scleroma, adult scleroma, etc. 

A case which has been under the author's observation for several 
years combines many interesting phases : a generalized scleroderma with 
sclerodactylia, atrophic changes in the mucous membranes, and almost 
generalized pigmentation of the skin. This case shows the presence 
simultaneously of three phases of cutaneous changes. 

In cases of scleroderma generally, and especially in one of the cases 



BAYNAUD^S DISEASE 


649 


which the author is reporting, anomalies of sweat secretion appear early 
in the disease. The usual hypohidrosis in scleroderma might be regarded 
as due to local changes in the skin. However, as illustrated by the 
case mentioned above, the paradoxical phenomenon is sometimes ob- 
served of atrophic cutaneous tissue with hyperhidrosis. 

Treatment. — As far as a cure is concerned, the therapy now at our 
disposal has but little to offer. In the light of the modern conception 
of some observers that the condition is due to glandular dysfunction, 
one is justified in applying therapy experimentally along these lines. 
The most promising results have been obtained from the administra- 
tion of thyroid extract, and although reports are variable and in- 
definite, this therapeutic measure should be tried. The effect of supra- 
renal extract should also be tested. In using glandular extracts under 
any conditions, one must be guided by the complex of symptoms which 
in conjunction suggest the nature of the dysfunction, or rather the 
hyper- or hypofunction of one or more glands. In this field of therapy, 
there is still a wide difference of opinion as to dosage and as to the 
particular gland-extract to be given. Individual observation and ex- 
perience must be our guide. In general, however, the treatment of 
scleroderma consists in maintaining the general health of the patient, 
and here the familiar tonics, especially arsenic, sodium salicylate and 
quinin are beneficial. When the function of the secretory glands of 
the skin is deficient, pilocarpin, cautiously administered with tonics, is 
helpful. Local treatment such as baking, mild friction and massage 
with bland ointments, is ameliorating. General and local galvanization 
is probably of the same value as mild stimulation and is to be recom- 
mended as symptomatic therapy. The author has not definitely noted 
improvement due to any therapy, although amelioration of symptoms 
has been frequently observed, independent of treatment. 


RAYNAUD’S DISEASE 

Definition. — Raynaud’s disease, a condition also known as sym- 
metrical asphyxia or gangrene, is a vasomotor or trophic nevrosis, in 
which cyanosis, local asphyxia, and gangrene of the extremities, often 
symmetrical, appear and are associated with neuralgic pains, dysesthe- 
sias, diminished sensibility, a subjective sensation of cold, etc. Under 
the same heading are also included those cases in which obliteration of 
the peripheral blood-vessels occurs as the result of intoxication (ergo- 
tism) or of anatomical vascular changes, such as arteriosclerosis or 
thrombosis. 

Etiology. — The disease shows a predilection for women between 
18 and 40 years of age. It has been observed in neuropathic, emotionally 
unstable, hysterical and alcoholic individuals, in certain types of mental 
disease, in epilepsy, in the course of pulmonary tuberculosis, leprosy, 
leukemia, syphilis, and diabetes. Although in many cases no etiology 
is demonstrable, the onset and occurrence are undoubtedly influenced 
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by exposure to cold, menstrual anomalies, and emotional disturbances. 

The pathogenesis of symmetrical gangrene of the extremities is still 
a matter of controversy. Although the majority of authors are inclined 
to refer it to a process within the nervous system — central, peripheral, 
or especially vasomotor^others suggest that lesions of the arterial sys- 
tem may furnish the causative factor. The observer who gave his 
name to the disease described it as a form of dry gangrene, characterized 
by the double fact that it is independent of all demonstrable anatomical 
change of the vascular system and that it invariably affects symmetrical 
parts. Since that time (1862) a number of clinical and anatomico- 
pathological observations have been published of cases in which the 
vascular system was distinctly altered, supporting the arterial theory 
of symmetrical peripheral gangrene. 

The pathogenesis of local asphyxia was referred by Raynaud to a 
vasomotor spasm, inducing transitory ischemia, an excessive duration 
of this angiospasm being followed by the onset of gangrene. Accord- 
ing to the present state of our knowledge, angiospasm alone can never 
lead to gangrene and can only be regarded as a secondary factor in 
its production. 

On the other hand, arterial lesions alone are capable of causing 
gangrene, and it is not impossible that the transitory angiospasm which 
produces local syncope and asphyxia in cases which do not terminate 
in gangrene is itself the result of a very minute latent arterial lesion. 
As the vasomotor nerves of the limbs follow the walls of the arteries 
especially, it may be that an arterial lesion excites and localizes a 
temporary or permanent angiospasm either directly or reflexly. It 
is difficult to determine the relations existing between the character 
or extent of the arterial lesion and the duration or severity of the 
spasm. 

In the opinion of sonue observers (Vulpian) vascular spasm does 
not absolutely require the intervention of vasomotor centers for its 
production, but may be caused by ganglia situated on the vasomotor 
fibers which accompany the blood-vessels. Other writers have referred 
the disease to iieuritic changes of the collateral nerves of the fingers. 
Buerger, who does not accept the vascular origin of Raynaud's dis- 
ease, states that in this and allied diseases the vasomotor and trophic 
disturbances are the outcome of irritative and exhaustive processes of 
the sympathetic nervous system. 

Symptomatology. — The disease is characterized by a symmetrical 
arrest of the capillary circUation in the extremities, especially in the 
fingers, sometimes terminating in dry gangrene. The mildest stage 
is that of so-called local syncope, in which one finger of the hand be- 
comes pale and suddenly turns cold, either without any apparent cause 
or on simple exposure to the air. The skin becomes an opaque or yel- 
lowish white; the surface temperature is diminished; cutaneous sensi- 
bility disappears, and the affected finger remains, for some minutes 
or even for several hours, as if paralyzed or ‘.‘dead." The condition 
is entirely painlesis Gradually the circulation is re&tablished, to- 
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gether with a return of the normal color, warmth, and sensibility. In 
a more advanced stage, the finger presents a bluish or purplish dis- 
coloration, pressure on which leaves a lighter spot, persisting for a 
certain length of time. Severe tingling or burning pains are usually 
present in these cases. The return to the normal condition is accom- 
panied by intolerable prickling sensations, and the skin turns a bright 
red before the normal color is restored. The two stages may be asso- 
ciated, alternating in the same localities, or existing simultaneously in 
the same finger, in the form of white and purplish spots. In the 
interval between the attacks, which as a rule affect both hands sym- 
metrically in one or several fingers, the tissues present no demonstrable 
changes. 

In peripheral gangrene — the highest degree of Raynaud ^s disease — 
the extremities pass from a pale to a bluish or dusky red color, and 
the purplish discoloration of the finger tips is often visible through 
the nails. Tingling and painful sensations occur in extremely violent 
paroxysms, during which the discoloration deepens. The affected parts 
are very cold, the local temperature being diminished by several de- 
grees, while directly above the wrist and the palm of the hand are 
rather warmer than normal. At the end of a few days the fingers be- 
come almost black and the discolored veins are seen standing out promi- 
nently along the affected extremity. Well-marked trophic disturb- 
ances make their appearance, in the form of small isolated or con- 
fluent vesi(des and sloughs. Sometim;es these veshdes rupture, exposing 
the reddened dermis ; in other cases they dry up and are shed, leaving 
superficial ulcerations which gradually heal, the finger again becoming 
warm and resuming its normal color until the next attack. The skin 
may assume a horny or parchment-like appearance and condition, so 
that the finger finally resembles that of a mummy. The whole process 
suggests the various phases of hyperemia and ischemia, through which 
the parts pass when exposed to the prolonged action of cold, as in freez- 
ing. After a series of attacks, the fingers are seen to be very thin, 
hard, and tapering; their extremities are covered with small white 
cicatrices, and the nails present trophic disturbances. The majority 
of the cases terminate in recovery. 

Less common localizations of Raynaud’s disease than the fingers 
and toes are the nose, the ears, the cheek bones, the heels, the external 
malleoli, and the coccyx. 

Case. — A typical case of Raynaud’s disease which the author ob- 
served in Lassar’s clinic in Berlin and reported in 1896, was that of 
a neuropathic woman 37 years of age, who showed an advanced, prac- 
tically symmetrical vasomotor disturbance, manifesting itself in th« 
peripheral ends of the four extremities, combined with acroparesthesia 
and severe pains, recurring periodically at certain seasons of the year. 
The course of the attacks was characteristic of the disease, beginning 
with dysesthesia, pallor, and progressive pain; the pallor gradually 
passed into cyanosis, while the pains became replaced by a ‘‘dead” 
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sensation. The patient's first severe attack appeared as a sequel of 
severe emotional disturbances, illustrating the well-known connection 
between psychic conditions and vasomotor excitability. 

Diagnosis.— A sharp distinction is made by Buerger between Ray- 
naud's disease and thromba-cmgiUis obliterans, a condition which may 
be associated with clinical manifestations closely resembling the for- 
mer, but depending upon vascular occlusion. There are cases of thrombo- 
angiitis obliterans in which vasomotor phenomena preponderate, and 
there are other cases which are associated with trophic disturbances 
exclusively. The prominent features of thrombo-angiitis obliterans are 
summed up by him as. the apparent dependency of the vasomotor symp- 
toms upon variations in temperature, the chronicity of the manifesta- 
tions, the absence of pain in some of the cases, and the absence of the 
paroxysmal attacks so characteristic in Raynaud's disease. Unlike the 
latter, thrombo-angiitis obliterans is not a vasomotor neurosis. 

Symptoms of acute Raynaud’s disease associated with paralysis of 
rtie extremities were observed by Alessandri and Mingazzini in a con- 
siderable number of cases of victims of a recent Italian earthquake. 
These cases always occurred under the same conditions, doubtless at- 
tended by great psychic trauma, in persons who had been buried for 
two days or longer under the ruins. Circulatory disturbances were 
present, due to the crushing sustained by the extremities, together with 
exposure to damp and cold. 

Clinical Varieties. — A distinction can be made between two degrees 
of Raynaud's disease, according to the severity of the manifestations: 
{a) simple asphyxiation of the extremities; (b) peripheral gangrene. 
The former may supervene in connection with neuroses, such as hys- 
teria or epilepsy, but it has also been observed in the course of various 
organic nervous diseases, and at the onset of scleroderma. It is usu- 
ally regarded as a vasomotor neurosis, however, because the majority 
of cases are free from all other nervous manifestations. 

Treatment. — Constructive treatment along general constitutional 
lines is indicated. The patients are, as a rule, of neuropathic makeup 
and require regulation of their habits and manner of Hving. Recog- 
nition of the probable causative factor underlying the condition will 
often suggest direct therapy. In general, a generous but regulated 
diet and attention to hygienic conditions, together with therapy designed 
to influence the peripheral circulation, especially amyl nitrite and nitro^ 
glycerin, are indicated. In the early stages the application of friction 
is advisable; later the treatment may become surgical. Electricity, in 
the form of high frequency, is valuable in some cases; the galvanic 
current can be utilized by placing the aifected parts in hot water, in 
which the cathode is immersed. The anode is placed at an indifferent 
point, and a strong current is allowed to pass for about ten minutes. 
In this way the influence of the cathode as a vessel dilator may be of 
service in establishing circulation. 

Recently L. Veillet reported a form of surgical therapy, consisting 



FACIAL HEMIATROPHY 


653 


of cutting the peri-arterial nerves of the sympathetic system. The 
sympathetic nerves were “peeled’’ from the right brachial artery. Veil- 
let reports recovery from well-defined symptoms in both upper extremi- 
ties; symptoms in the lower extremities were naturally not influenced. 
The observer regards the improvement in both hands, although the opera- 
tion was unilateral, to be explained by the physiology of the sympa- 
thetic function in its influence upon symmetrical structure. The pro- 
cedure appears to be radical, but taking into consideration the great 
disturbance in function and in subjective feeling caused by symmetrical 
gangrene, any form of therapy that offers relief is warranted. 


FACIAL HEMIATROPHY 

Definition. — Facial hemiatrophy (hemiatrophia facialis progressiva) 
is a term which should be applied only to cases in which all the tissues 
of one side of the face, the osseous parts included, are affected by a 
slowly progressive atrophy. The wasting may primarily affect a lim- 
ited area or be confined for a time to one tissue. 

Facial hemiatrophy is variably interpreted as a trophoneurosis, origi- 
nating in the sympathetic nervous system, or as a primary disturb- 
ance of the fifth nerve, beginning in the gasserian ganglion. Certain 
autopsy findings suggest that the diseafee is sometimes caused by neuritis 
of the fifth nerve with special involvement of the descending intracranial 
roots. 

Etiology. — This very uncommon disease usually begins at an early 
age, often in the form of atrophic patches which gradually extend. Sev- 
eral authors have compared it with scleroderma. Cases have been re- 
ported in which facial trophoneurosis coincided with scleroderma in 
extensive patches. 

Traumatism of the face and skull represents the best known etiologi- 
cal factor, although preceding infectious diseases are repeatedly men- 
tioned. The patients are, as a rule, youthful individuals, for the most 
part between ten and twenty years of age, the disease being of excep- 
tional occurrence after the age of thirty. The literature contains ap- 
proximately 150 cases. 

The cause of facial hemiatrophy, as shown by a certain number of 
cases, may consist in lesions of the central sympathetic tracts, which 
are situated in the periependymal gray matter of the sylvian aqueduct 
and in the fourth ventricle. This assumption does not exclude the 
possibility of a facial hemiatrophy being due to an affection of the 
superior cervical ganglion with its afferent and efferent tracts. Such 
cases represent a peripheral localization in the same system. The cen- 
tral or peripheral lesions, respectively, probably give rise to differences 
in the clinical picture. Vasomotor disturbances and inequality of blood 
supply on the two sides of the face are almost invariably present in 
cases with a peripheral localization in the superior cervical ganglion. 

Sjrmptomatology. — This disease, also known as facial trophoneurosis 
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or laminar aplasia, consists of a well-marked thinning — without sclero- 
sis or adhesions — of the skin of one-half of the face. The atrophy 
extends to the corresponding half of the palate, the palatine velum, and 
sometimes to the tongue. The prominences of the bony framework are 
likewise reduced. The affected side appears older and is displaced back- 
ward. The skin is white or pigmented. The sensibility is intact, but 
anhidrosis and alopecia are usually present. 

Case I. — A case observed at the Vanderbilt Clinic was that of a 
young girl of about fifteen years of age who suffered from a facial 
hemiatrophy with hemiatrophy of the tongue on the same side. There 
were no objective or subjective sensory changes, nor can the author 
recall any etiological factors. The asymmetry was observed in the early 
years of life. 

Case II. — The youngest case in my experience was that of a child 
three years of age, recently observed through the courtesy of Dr. I. S. 
Wechsler, of New York. The condition was congenital; there was nar- 
rowing of the palpebral fissure with enophthalmos, these abnormalities 
affecting the left side. This case suggests a lesion of the cervical sym- 
pathetic system. There was no history of a birth trauma, although the 
asymmetries were observed in the early months of the child’s life. 

Case III. — An illustrative observation on a case of facial hemi- 
atrophy at an unusually advanced age, in a woman of 41 years, with 
a history of traumatism, was reported by Neustadter, in 1914. The 
Wassermann reaction of the blood was negative. Physical examination 
showed marked hemiatrophy of the entire right side of the face em- 
bracing the skin, muscles and bony structures. “The temporal muscle 
seems to be completely gone. The skin is rather thin as compared with 
the left side of the face and of a yellowish-brown hue. The facial muscles 
and those of mastication are considerably involved and, to some extent, 
also the right half of the tongue. The muscle tonus of the affected group 
is good and its functions are not impaired. The electrical reactions to 
the faradic and galvanic currents are normal. The bones on the affected 
side, as shown by the rc-ray, are decidedly smaller, the inferior maxilla, 
the right orbit and the right frontal sinus being nearly half the size 
of those on the left side, giving the face a peculiar asymmetry.” 

Case IV. — ^A very instructive case of facial hemiatrophy, with con- 
tralateral Argyll Robertson pupil, in a boy of 11 years, with a normal 
heredity and a negative Wassermann reaction, was reported by Dang- 
elaan (1913). There were well-marked hemiatrophy of the left side of 
the face, especially in the region of the upper jaw, considerable mydria- 
sis, reflex rigidity of the pupils, slight nystagmus, slight insufficiency 
of the external recti muscles. The observer assumed a lesion at the 
level of the red nucleus, at the point where the oculomotor nuclei come 
in contact with the periependymal gray matter of the sylvian aqueduct. 
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Case V. — A ease of progressive facial hemiatrophy, reported by 
Krueger in 1916, was associated with sensory disturbances and homo- 
lateral tonic-clonic spasms of the masseter muscle. The irritative motor 
phenomena are most readily accounted for by a lesion of the trigeminal 
nucleus. 

Treatment. — Treatment is, as a rule, productive of no direct results. 
Sympathectomy is apparently of no value in influencing the condition. 
Subcutaneous injections of paraffin are recommended for cosmetic effects 
but require care and skilled technic. Embolism of the central retinal 
artery has been repeatedly reported as a result of this procedure. In- 
jections of oil and vaseline have likewise given good cosmetic, results in 
selected eases. The galvanic current is claimed by some to have a bene- 
ficial effect. The author is skeptical of any benefit to be obtained from 
electrotherapy and would urge great reserve in perfonning operations 
for cosmetic purposes. 


ERYTHROMELALGIA 

Definition. — Erythromelalgia is an angioneurosis characterized by 
attacks of pain, redness and swelling of the distal parts of the limbs or 
of the toes, respectively. It is a symptom noted in various central and 
peripheral nervous diseases. The name is derived from two Greek words, 
meaning red and limh. Weir Mitchell was the first to describe this con- 
dition (1872)! 

Akr&mclalgia is a vasomotor neurosis probably identical with eryth- 
romelalgia and consisting in redness, swelling and pain in the fingers 
and toes, combined with headache and vomiting. 

Etiology. — The pathogeiu'sis of erythromelalgia still remains rather 
obscure. The somewhat uncertain etiology seems to be referable espe- 
cially to diseases of the nervous system and to vascular affections. 

Physiology teaches that the vasomotor function is governed by the 
sympathetic and the cerebrospinal systems, the vasomotor reflexes and 
especially the thermic peripheral reflex being controlled by various 
centers, among which the bulbomedullary centers exert a predominant 
influence. 

Various pathogemc theories of erythromelalgia have been propounded, 
such as the encephalic, medullary, vascular, and neuritic theories. 
Among these theories, the one most in conformity with the different an- 
atomical, physiological, clinical, and anatomicopathological findings is 
the medullary theory, although there is a remarkable constancy of the 
vascular lesions. On eclectic grounds, the following theory suggests 
itself : 

Erythromelalgia and Raynaud's disease are two affections apparently 
related to the same disturbances of the thermic peripheral vasomotor 
reflex. They are caused by an alteration of the medullary vasomotor 
centers. These centers, which represent the medullary origins of the 
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sympathetic system within the spinal cord, are localized in the basal 
region of the medullary horns, and especially at the level of the in- 
termediate lateral tract of Clarke. The medullary or cord lesions in 
erythromelalgia may be secondary to vascular changes. 

Symptomatology. — The central nervous system is free from gross 
changes in idiopathic cases of this extremely uncommon vasomotor neu- 
rosis, which must be referred, according to Cassirer, to irritative con- 
ditions in certain sensory vasomotor and secretory tracts or centers. 
These patients are apt to suffer at the same time from more or less char- 
acteristic symptoms of hysteria. The clinical picture shows progres- 
sive acute attacks of severe pain, followed sooner or later by circum- 
scribed redness and tumefaction of the ends of the extremities. As a 
rule, residues are left by each attack until the condition finally becomes 
definitely established and permanent. 

The disease is characterized by painful attacks or paroxysms, gen- 
erally localized in the extremities, and accompanied by local con- 
gestion, which is indicated by redness, swelling and a local rise of tem- 
perature. Both sexes are about equally susceptible to erythromelalgia, 
which is most frecjuent between the age of thirty and forty years. 

Prognosis. — Erythromelalgia is an essentially chronic and extremely 
distressing condition of indefinite duration. The vital prognosis is de- 
pendent upon that of the organic diseases sometimes associated with it, 
which often lead to death. 

Pathology. — Anatomicopathological investigations show the constant 
presence of vascular lesions, in the form of arteriosclerosis and endar- 
teritis. In some cases, degenerative changes in a few peripheral nerves 
have been demonstrated, perhaps secondary to the vascular lesions. A 
very small number of autopsies have shown medullary lesions. Auer- 
bach (1897) found a degeneration of the spinal roots of the lumbo- 
sacral nerves. Lannois and Porot (1903) observed multiple foci of 
cerebral softening and atrophic lesions of the gray matter of the posterior 
horn of the cord. 

Erythromelalgia and Raynaud’s disease are two vasomotor affections 
with absolutely opposite symptoms but with an analogous etiology, clin- 
ical associations and pathological anatomy. The two diseases often co- 
exist, and seem to represent an exaggeration of the phenomena of con- 
gestion and ischemia. 


THERMALGIA (CAUSALOIA) 

Delliiition. — Causalgia, or thermal gia, is a definite peripheral nerve 
syndrome of neuralgic character attended by violent pains of a burning 
nature, as though due to thermic stimuli. 

Etiology. — The condition is practically limited to injuries and irri- 
tation of the median and, less often, of the sciatic nerves, and is a pos- 
sible result of partial division of the nerve and excessive formation of 
scar tissue. A number, of cases have been added by the World War 
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fc the pioneer reports of Weir Mitchell, from observations made during 
the American Civil War. 

Thermalgia was discussed in all its bearings in a Report to the Medi- 
cal Research Committee by John S. Stopford in England. This author 
emphasizes the constant presence of partial division of the nerve and 
intraneural fibrosis in these cases. The restriction of thermalgia to in- 
juries of the median nerve or internal popliteal fibers is possibly due 
to the larger number of vasomotor fibers in these as compared with 
other peripheral nerves. The character of the pain itself points to a 
disturbance of vasomotor control, which is likewise suggested by the 
increased surface temperature, often with cutaneous hyperemia. The 
explanation of the evident vasodilatation which is present meets with 
difficulties and must still remain a subject of further investigation. In 
another contribution, the same observer refers the ultimate cause of 
traumatic trophoneurotic disturbances to the irritative effect of periph- 
eral nerve lesions on the walls of the adjacent blood-vessels, resulting 
in defective blood supply to the affected region through the reduction 
in the caliber of its nutrient vessels. 

Symptomatology. — As Tinel states, the causalgic syndrome almost 
always accompanies a slight lesion of the nerve, paralysis is seldom found, 
and the sensory disturbances are absent or slight. The symptoms ap- 
pear quite suddenly, with burning pain as the dominant manifestation. 
There are but few trophic disturbances. The pain appears early, 
usually just after the injury occurs and gradually increases, reaching 
a maximum intensity in two or three weeks. The reports by Tinel, who 
studied many cases in the World War, are instructive. Patients suffer 
very intense, persistent pain, which is constant and may occur both by 
day and by night. As a result the patients often show general weak- 
ness and great irritability. Although the injury may be in the hand, 
wrist or forearm, the pains usually spread to the upper arm, but are 
especially severe in the hand. External stimuli, such as cold, heat, or 
even tactile contact, may give rise to very severe pain, and even simple 
movement of the part may cause pain. That fear and the emotions play 
a role is evident from the fact that these may excite a paroxysm of 
pain. The general psychic state of the patient may be profoundly af- 
fected, probably by the severe pain, and by the many causes that may 
induce the paroxysm. Intense hyperesthesia is conspicuous. It is a 
noteworthy fact that while a simple touch or slight pressure of the 
affected extremity may cause pain, firm compression of the soft parts, 
either integument or muscles or both, is only slightly or not at all 
painful. Surface stimuli are painful, deep pressure is not. 

The trophic and vasomotor symptoms are not marked. The skin, 
as a rule, is thin, rather than thickened as is the case in neuritis, and 
appears white or glossy. It may, however, be red. Tinel describes 
trophic changes of a characteristic nature. He has observed that the 
nails, in causalgia of the median nerve, are curved as in neuritis, but 
are thin and smooth and not thickened ; they grow rapidly, and a small, 
cutaneous, painful swelling forms behind the pulp. Wasting or atrophy 
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of the peripheral ends of the index and middle fingers may occur. Tinel 
has observed peculiar trophic lesions such as small subungual ecchymoses 
and small cutaneous phlyctenee. Some other rare trophic forms are re- 
ported as having been observed during the recent war. 

Treatment. — Thermalgia affecting the median nerve is not easily 
amenable to treatment. The pain may continue for from eight to fifteen 
months. Roentgenotherapy applied to the nerve-trunk or to the roots 
of the plexus often gives relief, but not permanently. Tinel very prop- 
erly proposes the treatment suggested by Leriche, namely denudation 
of the brachial artery and resection of the sympathetic plexus sur- 
rounding the vessel. Tinel reports favorable results in several other- 
wise refractory cases. The treatment seems logical if we accept the 
observer's deductions from his observations in cases of wounds at the 
wrist and forearm. In these he has found disturbances throughout 
the area of the cervical sympathetic system, with narrowing and vaso- 
constriction of the brachial artery. There was also some numbness of 
the superficial parts on the affected side; hypohydrosis, vasodilator or 
constrictor symptoms were present, strongly suggesting the presence 
of a refiex stimulus of the cervical sympathetic system. The applica- 
tion of moist warmth to the parts affected by causalgia gives relief. 

In causalgia of the lower extremity arterial denudation of the fem- 
oral and resection of the sympathetic nerve plexus are proposed. 


ACROPARESTHESIA 

Definition. — A disturbance of the vasomotor innervation, in the form 
of a vasoconstrictor neurosis, is responsible for the onset of intermit- 
tent spasms in the peripheral blood-vessels, especially in those of the 
hands and feet, more rarely in those of the ears or the nose. The 
affected parts become pale, cyanotic, or reddened. Various sensory phe- 
nomena are associated with this condition. According to the most au- 
thoritative statements, these sensory phenomena are always referable 
to a vascular spasm in the peripheral arteries. A peculiar instability 
and irritability of the peripheral vasoconstrictor nerves is characteristic 
of acroparesthesia, usually as a partial manifestation of a general neuro- 
pathic diathesis. Curschmann goes so far as to assume the existence 
of permanent tonic changes in the peripheral arteries in these cases, 
interpreting the acroparesthetic attacks as the paroxysmal increase of 
this vasoconstrictor disposition. The opposite tendency, namely a vaso- 
dilator disposition, is illustrated by manifestations such as dermog- 
raphism or ‘^psychic’' erythema, due to causes of an emotional nature. 

It seems as though a more properly descriptive term for this con- 
dition would be acrodijsesthejim, rather than acroparesthesia. 

Etiology. — ^The etiological factors are represented by exposure to cold, 
arteriosclerosis, alcoholism, and sometimes by local factors affecting the 
hands and feet (occupational acroparesthesia)! 

The majority of patients suffering from this vasomotor neurosis are 
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TOmen between thirty and sixty years of age. A connection with preg- 
nancy, the puerperium or climacteric can sometimes be established, and 
the disease has been known to follow upon oophorectomy and hys- 
terectomy. 

TrapMc disturbances of the skin, naHls, and hair, as well as amyo- 
trophia, sometimes also tendinous, muscular and articular contractions, 
or trophic lesions of the bony structure (osteoporosis) are described by 
French observers in some cases of acrocontracture and acroparalysis 
due to war wounds. In their opinion, these cutaneous disorders of 
trophic type are, to a great extent, referable to immobilization of the 
wounded limb, for they were observed to improve and rapidly subside 
with the return of motility.’*^ 

Symptomatology. — As implied by its name, acroparesthesia seems 
to be limited to the local sensory and vascular nerve terminals and 
ganglia. The principal feature of this vasomotor trophic neurosis con- 
sists in the gradual onset of dysesthesia of one or several extremities, 
the patient complaining of a sensation of tingling or pricking in the 
fingers, more particularly in the finger-tips. The dist urban cc varies 
from mere discomfort to well-marked pain and actual interference with 
work and sleep. The troublesome symptoms may extend from the fingers 
to the hand, occasionally involving the arm itself. Although the condi- 
tion is bilateral in the majority of cases, one hand is usually more 
severely affected than the other, apd the fingers are involved to a variable 
degree, sometimes without the hand being affected. In certain rare 
cases, the toes present the disturbances of acroparesthesia. 

The symptoms of this vasomotor neurosis are intermittent, there 
being intervals entirely or nearly free from manifestations. During 
the attacks the suffering may be very severe, especially late at night 
or in the very early morning hours. The sensations are described as 
numbness, stiffness, awkwardness or clumsiness of the fingers, which 
feel swollen. Objectively, the affected digits are often reddened and 
covered with perspiration, although their usual appearance is pale and 
cold. Hyperesthesia is occasionally present, but hypesthesia is more 
common. These patients give no evidence of involvement of the central 
nervous system, the vasomotor trophoneurosis being of a purely local 
character. 

A transition to Raynaud’s disease is represented by cases in which 
the affected fingers are discolored and cyanotic, with marked vasomotor 
disturbances and abnormal sensations of pain, touch and temperature. 
Other cases are related to scleroderma and to other vasomotor trophic 
neuroses, the acroparesthesia being followed by cutaneous atrophy and 
tightening of the skin over the finger-tips. 

Treatment. — The condition is not dangerous, but obstinate and in- 
tractable, usually persisting for months and years. Occupations re- 
sponsible for the disease — notably washing — should be stopped when 
possible, and the general health be brought up to the standard. Locally, 

*See, Boussy, P., Boisseau, J., Oelsnitz, M. Les aero-contractures et les acro- 
paralyses, leur nature, leur traiteraent. Bun. de m6d. 1917, iv, 515. 
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zoftssage, hot water douches, medicated or otherwise, electricity and 
similar measures, have been recommended and are often efficacious. 

Pathology. — Suggestive of the possible pathology of this condition 
is an observation made at the Vanderbilt Clinic in which the author 
observed a herpes zoster of the forearm in a case of acroparesthesia. 
The herpes appeared in the more severely affected extremity. One can 
therefore consider the lesion as perhaps occurring in one of the pos- 
terior root ganglia. 


INTERMITTENT CLAUDICATION 

Angimcleroiica) 

Definition. — Intermittent claudication (intermittent limping), a term 
first applied by Charcot, denotes a syndrome due fundamentally to 
a pathological condition of the blood-vessels, usually of the arteries. 
The obtrusive clinical symptom is a transitory interference with active 
movement of the affected part, accompanied during these periods by 
pain and spasm. Muscular weakness or absolute disability with numb- 
ness and dysesthesia3 of various forms are the usual accompaniments 
of the paroxysm. Earlier descriptions alluded almost entirely to the 
involvement of the lower extremities, but we now know that almost 
any part of the body may be affected. The majority of patients are 
past forty. 

Etiology . — The most common etiological cause of intermittent claudi- 
cation in the reported cases seems to be abuse of tobacco, always in 
association with other injurious factors, such as abuse of tea, alcohol, 
exposure to cold, syphilis, flatfoot. Faulty nervous heredity was demon- 
strable in only one of the cases. The author has observed intermittent 
claudication very frequently among Russian Hebrews. 

Intermittent claudication is occasionally observ^ed in youthful pa- 
tients free from all evidence of arteriosclerosis, but suffering, like the 
arteriosclerotic group, from functional changes of the nervous system, 
nicotin intoxication, etc. As a sequela of external injuries, such as con- 
tusions or fractures, inflammatory lesions of the soft parts, etc., the 
affected leg becomes cold and stiff, pulsation in the pedal arteries dimin- 
ishes or disappears, and the characteristic attacks supervene when the 
patient attempts to walk, or sometimes, to a lesser degree, even with 
the limb at rest. The rare cases of this kind must be interpreted as 
resting upon a purely neurotic basis. 

A predisposition to vascular spasms is undoubtedly created by a 
neuropathic diathesis, which must be emphasized as an important etio- 
logical factor in intennittent claudication. Nervous individuals usually 
have a very unstable vasomotor system, and minor stimuli suffice to in- 
duce vascular contractions of the peripheral vessels in particular. The 
pathological changes found have all confirmed the opinion that some 
form of arteriosclerosis is the basis of the symptom-complex. Iiess 
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marked been observed in tbe veins, suggesting a pbiebo^ 

sclemis. These changes are probably secondary to the arterial degen- 
eration. ® 


Symptomatology. — ^This condition is characterized by periodical at- 
tacks of limping, with rapid fatigue, and sensations of pain and stifE- 
ness in one or both legs after prolonged exercise. These manifestations 
are promptly relieved by rest. Arteriosclerotic changes, on a vasomotor 
basis, are usually considered as responsible for this condition, and this 
etiology is suggested by the designation of intermittent claudication as 
dysbasia intermittens angiosclerotica (Erb). 

The existence of general arteriosclerosis alone does not suffice for 
the production of intermittent claudication. Among 800 arterio- 
sclerotic individuals seen by Pavre in the course of three years, only 
8 patients presented the picture of intermittent claudication. In all of 
these 800 cases, apokamnosis, i.e., a pathological fatigability, and Gold- 
flam’s symptom were demonstrable. The last-named phenomenon con- 
sists in a remarkable pallor of the foot, sometimes also of the lower por- 
tion of the leg, observed when the patient is instructed, while in the 
horizontal position, to raise the extended leg repeatedly. Differences 
in the pulsation of the pedal arteries, or loss of pulsation, are frequently 
noted, and general arteriosclerosis is usually demonstrable. 

Treatment. — In the treatment of dysbasia angiosclerotica, Pick 
recommends the combination of iodin and what may be termed hypo- 
pressure respiration, ,as follows : Fluid iodin is transformed into a dry 
vapor which the patient is made to inhale through a mask which her- 
metically closes off the face and thereby renders inspiration more diffi- 
cult. It is claimed that this method insures a more active blood supply 
and thereby an improved nutrition of the extremity, while providing 
a more rapid drainage of the carbonic acid and of other waste products 
in the peripheral veins. The clinical picture is said to improve and 
the vasoconsti-ictor symptoms gradually to disappear as a result of the 
energetic oxidation due to this mode of treatment. 


PERSISTENT HEREDITARY EDEMA OF THE LEGS 

(MUroy^s Disease) 

Definition. — Persistent hereditary or congenital edema of the legs, 
first described by an American physician, W. P. Milroy, in 1855, is 
characterized, as its name implies, by an edema of the lower extremities. 
It is not due to obstruction in the veins or the lymph-channels, and is 
not of constitutional origin. The edema is chronic. 

‘ Etiology. — Milroy ’s disease is a rare familial trophoneurosis, also 
known as persistent hereditary edema of the lower limbs. Either parent, 
although free from the disease, may transmit it to the offspring of 
both sexes. A neuropathic family history can usually be elicited, show- 
ing the occurrence of epilepsy, inebriety, feeble-mindedness or other 
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signs of constitutional inferiority or degeneration among the patient’s 
relatives. These conditions may likewise be found in the patient himself. 

Three possible local causes have been suggested: (1) venous ob- 
struction or thrombosis; (2) lymphatic obstruction; (3) errors in the 
behavior of the blood-vessels or lymphatics without there being any 
actual obstruction to them, that is, a vasomotor neurosis. So far no 
changes have been demonstrated in the lymphatics or veins. In the 
author’s opinion the condition may be regarded as a central vasomotor 
or trophic disturbance. 

Symptomatology. — Edema, without a local or general cause to ac- 
count for it, in a subject giving evidence of faulty heredity, should 
arouse the suspicion of Milroy’s disease. These cases are characterized 
by a sudden transition from the edematous to normal tissue at the level 
of Poupart’s ligament or at the knee-joint in the more restricted cases. 
The nature of the process is a matter of controversy. There is no 
venous or lymphatic engorgement. Tnie objective sensory disturbances 
are absent, nor are there changes of the muscles to electrical stimu- 
lation; there are no atrophies. The sluggish reaction of the muscles 
to electrical stimulation, occasionally observed, is due to the resistance 
offered by the thickened and abnormally dry skin. 

The characteristic findings are well described in the following suc- 
cinct summary of Hope and French: 

(1) R(^striction of the edema entirely to the legs. 

(2) Absence of any traceable cause for the edema, general or local. 

(3) Strong family predisposition to the complaint. 

(4) Painlessness of the pale swollen leg (apart from the acute at- 
tacks). 

(5) Absence of constitutional symptoms. 

(6) Sharpness of limitation of the upper level of the edema. 

(7) Incidence in both males and females. 

(8) J^ermanence of the edema once it is established. 

Milroy’s disease has been compared by some observers to the mus- 
cular dystrophies. The latter may develop in infancy or about puberty, 
or they may appear in adolescence, or, more rarely, in middle life. 
Both of these syndromes are distinctly familial. Similarly, it seems that 
tropho-ederna of the legs may be congenital and present at birth, as in 
Milroy’s cases. Or it may be hereditary and only develop later at a 
regular period after birth (puberty), as in Meige’s cases, or at a variable 
period after birth. The form of hereditary transmission is comparable 
to that of Huntington’s chorea. The subject of one of the author’s ob- 
servations was a young woman in whom the condition became markedly 
apparent at the age of thirty years. There was a family tendency to 
edema of the lower extremities, together with a neuropathic family 
history. 

Treatment. — Treatment seems to have no effect on the condition. 

For successful symptomatic treatment, constant and properly ap- 
plied ba n dag in g of the extremities is advisable. The methodical and 
early application of bandages is necessary for limiting the edema. Pa 
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tients can thus he made comfortable. If allowed to extend, the swelling 
may reach proportions which seriously restrict activity. 

Prognosis, — The disease has no influence upon longevity. 


TROPHEDEMA 

Definition. — Trophedema is a chronic neuropathic edema occurring 
in segmentary distribution associated with a painless hardening and 
pallor of the skin, not due to cardiac or renal disease. The condition 
of edema of trophic origin can be considered only when complicating 
conditions are excluded. 

Etiology. — Trophedema, a disease, or rather a syndrome, first de- 
scribed by Meige in 1898, is a condition of somewhat obscure origin, 
the anatomicopathological basis of which still remains to be elucidated. 
What little is known concerning its etiology strongly suggests a part 
played by the nervous system in the form of a disturbance of the 
sympathetic system or possibly trophic centers within the spinal 
cord. A relation seems to exist between chronic trophedema and cer- 
tain vasomotor disturbances, mental affections, hysteria and epilepsy. 
A coincident trophedema has been noted in the paralyzed parts, in a 
few cases of hemiplegia and paraplegia. As a rule, however, all evi- 
dences of an organic disease of the pervous system are absent. On the 
basis of a few isolated observations 'on trophedema of apparently trau- 
matic origin it has been interpreted as developing through the inter- 
mediation of an ascending sensory neuritis acting upon the cells of 
the corresponding spinal ganglion and, from here, on the constituents 
of the neighboring sympathetic ganglia. 

Some instances of chronic trophedema have been observed in which 
the swelling was associated with disturbances of the ductless glands in 
the form of more or less marked myxedema or acromegaly. Infection, 
although usually merely in the form of a preliminary attack of one 
of the exanthemata, has occasionally been held responsible, and in a 
few cases the onset of the swelling is said to have been preceded by 
diffuse pain and a rise of temperature. 

The disease may be acquired, supervening at a variable age, usually 
about puberty, or it may be hereditary and congenital, the infirmity 
being present at birth. In either case, the trophedema is to be in- 
terpreted as a familial disease. It has been noted that in the hereditary 
cases the disease tends to be transmitted through the maternal line, 
and that in a general way women are especially susceptible to chronic 
trophedema. These cases must be carefully differentiated from adiposis 
dolorosa. 

Symptomatology. — As a rule, trophedema first manifests itself by the 
immediate appearance of the swelling, without inflammatory prodromata, 
although the establishment of the edema is sometimes preceded or ac- 
companied by severe neuralgic pains or spasms. The evolution of the 
edema may extend over an extremely variable period of time — from a 
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few days to a year. The swelling develops progressively, as a rule, ad- 
vancing at a more or less gradual rate; in other cases, acute successive 
attacks occur in the affected region, each leaving an increasingly pro- 
nounced and persistent swelling. In the absence of a demonstrable 
cause, extensive regional edemas develop and cause a fibrous hardness. 



Fig, 12. — A Form op PsEUDo-ELEpnANTiASis. 

Marked changes ol trophic nature (secondary), due to mechanical obstruction. 


covering the entire limb. In other cases, the swelling is, from the 
start, very hard and non-depressible. 

The disease has its site of predilection in the lower limbs, extending 
to a variable level, up to the knee or groin. One side alone or both 
may be attacked sjonmetrically. The genitals and the lower portion of 
the abdominal wall escape, as well as, usually, the toes, although the 
instep of the foot is apt to be involved. Trophedema may likewise 
affect the upper limb, especially the fingers, the hand and the fore- 
arm. The face and the trunk are only exceptionally attacked. A seg- 
mentary distribution of the edema is emphasized by many observers. 
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The appearance of chronic trophedema resembles that of elephantia- 
sis at first sight, and the disease is therefore sometimes designated as 
neuro-arthritic pseudo-elephantiasis. The lower limb, especially, may 
assume startling proportions and present enormous deformity. The 
skin in recent cases remains smooth, of a normal color, without venous 
or lymphatic varicosities, but it is adherent to the subjacent tissues 
and cannot be folded or indented. Later on the skin becomes thick- 
ened, while retaining its normal color and general sensibility. The dis- 
ease is slowly progressive or remains practically stationary, and in all 
eases it is prolonged over several years without disturbance other than 
the impaired motility caused by the disproportionate enlargement of 
the affected leg. 

Diagnosis. — As stated above, trophedema is often confused with 
elephantiasis, due to a similarity in the symptoms and manifestations 
of the two conditions. 

Elephantiasis is a disease of tropical and subtropical countries, 
marked by chronic hypertrophy of the skin and subcutaneous tissue, 
leading to enormous enlargement of a particular part of the body, gen- 
erally one, and in rare cases both of the lower limbs. The face is some- 
times the site of the disease. 

The condition is a pachydermia, with thickening and deformity of 
parts of the body, the skin as well as the underlying tissues being af- 
fected, due to local circulatory disturbances, such as chronic inflam- 
mation of the lymphatics and vciris as well as of the cellular tissue. 
The ultimate cause of the changes is the plugging of the lymph-chan- 
nels of the affected part, which is usually due in tropical countries to 
the Filaria sanguinis hominis, also known as the Filaria hancrofti. There 
is also a bacterial form of elephantiasis, due to streptococci. Lymphatic 
obstruction in other cases is the result of severe or recurrent inflam- 
mation, as in erysipelas, phlegmasia dolens, protracted eczema or other 
factors interfering with the lymphatic circulation. 

The accompanying photograph illustrates a form of elephantiasis 
due to mechanical obstruction within the pelvis, disturbing the local 
venous lymphatic circulation to a marked degree. It is likely that the 
vasomotor and trophic centers are secondarily involved in cases of this 
kind and that they may be in part responsible for the intense nutri- 
tional disturbances. (Fig. 12.) 

Treatment. — Therapeutic measures are not promising, but an at- 
tempt may be made with thyroid medication. Massage and elastic 
compression, with rest in bed, sometimes temporarily relieve the swelling. 

NEUEOFIBBOMATOSIS 

{von EeckUnghamen^s Disease) 

Definition. — Neurofibromatosis, or von Recklinghausen’s disease, is 
condition characterized by the occurrence of tumors in the form of 
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multiple neuromata, or circumscribed hyperplasia of the fibrous struc- 
ture of the nerves. These growths may be in the form of soft nodules, 
sometimes pedunculated, of varying size, location and number. When 
the growths are very large and generalized, we speak of the condition 
as elephantiasis neuromatosa. The associated brown pigmentation of 
the skin, local or general, is characteristic of the condition. 

Etiology. — On the basis of observations in cases of Recklinghausen’s 
disease, some writers believe that the endocrine glands are often in^ 
volved in this condition. The disturbances of the internal secretions 
may be due to involvement of the hypophysis or the sympaxthetic system, 
the affection of these representing a part of the congenital systemic 
disturbance, to which condition Recklinghausen’s disease is attributed 
by some observers. A patient, a boy of nine years, observed by Lier, 
presented a well-marked dystrophia adiposogenitalis, in addition to 
the fibromatosis. The x-ray and ophthalmoscopic findings suggested a 
tumor of the hypophysis. 

The disease may have a congenital basis dating to embryonic life. 

Upon the basis of their observation of two cases of family neuro- 
fibromatosis (in mother and son) — one of which was associated with 
acromegaloid deformities — two recent French observers, Roubinovitch 
and Regnault de la Sourdiere, interpret these and similar cases as due 
to a congenital dystrophy of the nervous and cutaneous ectodermic 
tissues, with a variable localization in different individuals, but of iden- 
tical nature. Although existing at the time of birth, the condition 
is sometimes not manifested until a more or less advanced age. 

Symptomatology. — Neurofibromatosis, or Recklinghausen’s disease, 
is characterized by cutaneous or subcutaneous fibrous tumors, pigmenta- 
tion of the integument, and stigmata of degeneration, or perhaps more 
properly speaking, anomalies of development, both physical and psy- 
chical. In those cases where the tumors develop on a peripheral nerve 
or on a spinal root, they give rise to symptoms corresponding to their 
localization. They have been known to occur in the spinal canal and 
to cause paraplegia through compression of the cord. Fibrous growths 
of this description, developing at the origin of cranial nerves-^especially 
the acoustic nerves — have a sarcomatous stmcture and are associated 
with symptoms of brain tumor. The facial and trigeminal nerves arc 
less frequently the sites of the gi’owths. 

Preiser and Davenport, in a careful study of the literature of 243 
cases, found that feeble-mindedness occurred in 7.8 per cent. The 
disease may recur without a break for generations. A strong hereditary 
tendency is present. The above-named observers outlined charts show- 
ing that in families disposed to the disease, where there were two 
or more children, 43.5 per cent, of the offspring were affected with 
some form of neurofibromatosis. Furthermore, there is a tendency for 
the growths to affect the same parts of the body in certain families, 
and tumors of unusual localization appear in corresponding parts of the 
body in the case of members of the same family, as, for instance, in 
the case of brothers. 
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Clinical Varieties. — Aside from typical neurofibromatosis, there are 
also incomplete or abortive forms, in which only one of the cardinal 
symptoms is present, namely, either pigmentation or fibroma, which 
may be not infrequently combined with mental defects or skeletal 
anomalies. 

Berg describes numerous clinical cases of epilepsy and idiocy, asso- 
ciated with various cutaneous changes, in the form of facial warts, show- 
ing a close relationship in part with neurofibromatosis, and in part 
with tuberous sclerosis. The cutaneous phenomena and the cerebral 
disturbances are interpreted as parallel manifestations, and, on the basis 
of these cutaneous changes, it is possible to differentiate, during life, a 
certain group of pseudo-epileptic individuals from cases of genuine or 
idiopathic epilepsy. 

Treatment. — The treatment consists in obtaining relief by the sur- 
gical removal of the growths when these are so situated as to be within 
operable areas. 

Bearing in mind the possible endocrine dysfunction as a factor, 
glandular therapy, especially the administration of suprarenal gland, 
may be employed. 

Recently injections of MendeUs fibrolysin, 2 c.c. every few days, 
have been favorably reported. 


TROPHIC DISTURBANCES FOOiOWING ACUTE LESIONS OF 
SPINAL ORIGIN 

Acute Decubitus. — Definition. — Acute decubitus, or '‘acute bed- 
sore,'' is really a trophoneurosis, probably of central origin, manifested 
as a slough or breaking down of areas of skin and of the underlying 
soft parts. 

Etiology. — This trophoneurotic process was attributed by Charcot 
to an irritation of the posterior central portion of the gray matter of 
the cord, because it does not occur in infantile paralysis nor in acute 
or chronic spinal paralysis of adults. He also observed decubitus occur- 
ring as a sequela of lesions of the cauda equina, and he admitted a 
decubitus of peripheral origin. Dejerine and Leloir, as well as other 
observers, showed that neuritie lesions are invariably present in decu- 
bitus, supervening as a sequela of severe articular rheumatism, tabes, 
hemiplegia, and multiple sclerosis. As pointed out by Dejerine, the 
degeneration of the nerves and the subsequent decubitus are probably 
the result of interruption of the trophic influence in the central nervous 
system, external pressure simply playing the part of an occasional de- 
termining cause. 

Symptomatology. — Decubitus is known to occur in the apoplectic 
stage of cerebral hemorrhage and, when due to cerebral lesions, the 
slough is situated on the buttock of the opposite side, whereas in spinal 
lesions it makes its appearance on the middle line at the level of the 
sacrum. In unilateral myelopathies, it develops, as might be expected, 
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on the anesthetic side. Sloughs in many cases occupy the greater tro- 
chanter, the internal aspect of the knees, or the heel, namely, the points 
exposed to pressure, but they also occur on the abdominal walls and 
the dorsal surface of the foot. Irrespective of its cerebral or spinal 



Fig. 13. — Acute Decubitus. 

Showing deep ulcerative changes of the cutaneous and subcutaneous tissues 
of buttocks, thighs, and feet. Secondary to myelitis. 


origin, decubitus is associated with very extensive parenchymatous neu- 
ritis of the nerves of the skin of the affected part. The accompanying 
photographs show unusually extensive trophic changes of the subcu- 
taneous tissues in a case of transverse myelitis which came under ob- 



I'jo. 14. — Acute Decubitus. (Same case as Fig. 13.) 


servation in the author’s wards at Montefiore Hospital. (See Figs. 
13 and 14.) 

Arttaropatliies. — Etiology. — Lesions of the spinal cord (tabes, syrin- 
gomyelia, etc.) and of the hrain (for example, cerebral hemiplegia) may 
be attended by trophic affections. Tabes is lyell known to be accom- 
panied by trophic degenerative changes, especially in the joints, with 



Fig. 35. Tabes Dobsalis, Showing Osseous Changes in the Foot. Fig. 16. — Tabes Dorsaijs, Showing Charcot Joint in the Foot. 

Very advanced, irregular, diffuse bone atrophy, moderate bony Marked irregular <liffu8e bony atrophy associated with bony arthritic 

arthritic changes. Marked infiltration of soft tissues with fibrous changes, especially along tarsus. Posterior portion of os calcis separated 
degeneration. and displaced upward by the tendo achillis. 
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hypertrophy as well as erosion of the articular cartilages and sudden 
large serous effusions into the joint cavity, sometimes resulting in dis- 
location. These trophic changes are usually summed up together under 
the name of Charcot's joint diseojse. (Figs. 15, 16 and 17.) In the 
author experience the vertebrae arc not uncommonly the seat of these 



FiQ , 17. — Tabes Doesalis, Showing Osseous Changes in the Shoulder, 
Irregular bony atrophy. Slight arthritic changes in shoulder. 


arthritic changes in tabes. (See Figs. 18, 19 and 20.) Perforating ulcer 
of the foot and abnormal brittleness of the bones are other trophic mani- 
festations of this disease. Painless spontaneous fracture > is common. 
(Pig. 21.) In syringomyelia, the loss or impairment of pain-sense be- 
comes gradually associated with evidence of trophic disturbance through 
nutritional changes in the bones, muscles, and skin. The shoulder- joints, 
elbow-joints and wrist-joints become swollen, filled with fluid, and 
absorption of the articulating surfaces takes place, the condition in the 
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upper extremities in this disease being practically identical with that 
seen in the joints of the lower extremities in certain cases of locomotor 
ataxia. (Figs. 22, 23, 24 and 25.) 

The development of the osteopathies and arthropathies in tabes 
and syringomyelia, as has been interpreted by Turney, is determined as 
follows : 



Fig. 18 . — Charcot Spine. 

Irregular destruction of body of 4th lumbar vertebra, associated with abundant 
new bone formation along both lateral aspects. The 4th lumbar vertebra prolapsed 
anteriorly (spondylolisthesis), thereby giving lumbar spine an abnormally short 
appearance. 

(1) The fundamental change is the same in both, and consists of 
an atrophy of the bone. 

(2) This is a true trophic lesion, to be distinguished from that 
due to disuse. It is produced reflexly by irritation and is strictly an- 
alogous to arthritic atrophy of the muscle. 

(3) The general type which is assumed by an arthropathy is de- 
termined by local causes. 
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Aside from tabes and syringomyelia, certain other diseases of the 
spinal cord usually give rise to trophic disturbances. Anterior polio- 
myelitis, which is free from a tendency to bed-sores or to trophic 
changes in the skin, sometimes may lead to acute atrophy of the 
bones. 

Arthropathies have been reported following PoWs disease of the 
spine, axiute myelitis and, very exceptionally, after progressive muscular 



Fig, 19.— *Charcot Spine in Tabes Dorsalis, 

Involving 2n(i and 3rd lumbar vertebr®. Falling in of kft side of both 
vertebrae, owing to irregular bone destruction in that region, associated with great 
amount of new bone ronnation. The latter resembles large bony bridge between 
vertebrro, resulting in marked midlurubar curvature. All the vertebras show more or 
less marked deformity. (All of the roentgenograms were made by Doctor Thomas 
Scholz.) 

atrophy and amyotrophic lateral sclerosis. The author ^s experience is 
in accord with that of Turney, who calls attention to the fact that 
although trophic defects are not frequent in multiple sclerosis, some 
degree of vasomotor disturbance is more common than is generally 
supposed. 

Fundamentally the changes observed in acromegaly are of trophic 
origin; here the unquestionable role of the endocrine glaiids bespeaks 
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a probable participation of these glands in other forms of osseous change, 
(See Figs. 26 and 27.) 

The hypertrophic and atrophic arthritic changes seen in arthritis 
deformans are chronic joint pi^frceSses of unknown etiology. The changes 
in the joints resemble those found in Charcot's disease, but the condi- 
tion is not associated with tabes or with any other spinal affection. The 
trophic disturbances affect the articular cartilages, the ends of the bones, 
and the synovial membranes. There is a difference of opinion as to 



Fig. 20. — Sagittal Section Through Lumbosacral Vertebral Column, Showing 
Charcot Type op Deformity in a Tabetic. 

the infectious, bacterial character of this disease or its causation by 
primary nerve lesions. Observation of extensive material at the Monte- 
fiore Hospital, in New York, leads the writer more and more to the point 
of view that these arthritic changes have their origin in the central 
nervous system. (Pig. 28.) 


VASOMOTOR AND TROPHIC DISTURBANCES IN TRAUMA OF 
PERIPHERAL NERVES 

Etiology. — Our knowledge of vasomotor, secretory and trophic dis- 
turbances has been very much extended by the war studies of injuries 
to the peripheral nerves. Much error will be avoided in future by the 
appreciation of the fact that the disturbances are fundamentally due 

VOL. X-MIS. 
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to injvry of the nerves, and not to the accompanying vascular injury. 
There is abundant evidence to show that nerve injury per se may be 
responsible for profound vasomotor disturbances. As shown in many 
cases of gunshot wounds in which there is only partial division of 
the peripheral nerve, we find vasomotor and trophic symptoms as ob- 
trusive manifestations, apparently as a result of nerve irritation. 



Fig. 21, — Tabes Dorsalis, Showing Pathological Fracture Through Lower Tibia 

AND Fibula. 

Marked splintering of fragments. Absence of any callus though fracture of 
longer standing. Very advanced irregular bony atrophy. 

Experiences in the World War with vasomotor disturbances appear- 
ing in paralyses and contractures of apparently reflex character, lead 
a number of French observers (Babinski, Froment, Heitz) to regard 
these manifestations as independent of vascular or peripheral nerve 
lesions. Their distribution and variability suggest reflex stimulation 
of the sympathetic ganglionic centers, perhaps dlso of the bulbospinal 
centers. 



Fig. 22. — Syeingomyelia, Showing Teophic Osseous Changes in L«bpt Shoulder. 

Also enophthalmus and narrowing of left palpebral fissure, and spinal miosis 
of left eye due to involvement of the sympathetic ciliospinal center at 8th cervical 
and 1st dorsal segment of the spinal cord. 
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The great variability and difficult interpretation of the vasomotor, 
secretory, and trophic disturbances associated with traumatism of the 
peripheral nerves are emphasized by Stopford, in his recent report to 
the British Medical Research Committee, Upon the basis of a careful 
examination of an amputated leg, in the case of a young man of twenty- 
three years who had fairly recently (about eighteen months prior to the 
amputation) received a severe injury to the nerve supply through a 
gunshot wound of the thigh, he very correctly concludes that the vascular 



Fjo. 24. — Roentgenogram of Same Case of Syringomyelu, Showing Marked 
Underdevelopment of Bibs and op Bodies op Vertebe^b. 

Also trophic changes in bodies of vertebrae (at points of arrows). 


changes in the form of endarteritis localized in the distal part of the 
limb, increasing in severity toward the periphery, are secondary to 
the peripheral nerve lesion. The vascular changes caused by the nerve 
injury lead to severe ischemia, which in its turn is responsible for 
nutritional changes in the muscles, bones, joints, and skin. In other 
words, the irritative effect of peripheral nerve injuries upon the blood- 
vessels results in changes in the walls of the arteries supplied by the 
damaged nerves, in the form of a more or less marked narrowing of 
the vascular lumen. The author is in accord with Stopford in the con- 
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viction that there is enough clinical and pathological evidence to in- 
dicate that vascular changes produced by an irritative nerve lesion 
are the real cause of the so-called “trophic disturbances, “ and that 
the prompt relief of this irritation becomes an imperative measure for 
the prevention of complications, such as thermalgia, acute decubitus, and 
other nervous sequelae of peripheral nerve injuries. 

Tinel emphasizes that all trophic and vasomotor disturbances are* 
more frequent and severe in neuritie irritations than in simple division 



Fig. 25. — Same Case of Syringomyelia, Showing Changes in Bodies or V’EHtebr.e 

AND Scoliosis. 

of a nerve. The only cause capable of producing equally severe trophic 
disturbances, as neuritie irritation, is arterial obliteration, giving rise 
to ischemic paralysis. Vascular lesions should, therefore, always be 
looked for in the presence of considerable trophic disturbance, especially 
as they often co-exist with nerve lesions and modify or exaggerate the 
clinical picture. 

Symptomatology, — Trophic disturbances are usually absent or very 
slight in cases of simple nerve compression or interruption of nervous 
conductivity, whereas they are practically constant in the presence of 
nerve irritation and inflammation. A variety of disturbances are noted 




678 


VASOMOTOR AND TROPHIC NEUROSES 


in the integument, in the form of glossy skin, which is the most common, 
abnormality, in the secretion of the skin, either abnormal moisture or 
a peculiar dryness of the skin being noted, sometimes associated with 
cutaneous desquamation in large shreds, or again in the thickening and 
hardening of the integument. 

Vasomotor disturbances are practically constant in all nerve lesions, 
peripheral or central. In relatively rare cases there is pallor of the 
integument, coinciding with dryness and thickening of the skin, espe- 



Fi«. 26. — Acromegaly, Showing Marked Burring of the Tips of the Terminal 

Phalanges. * 

Also broadoniiig of metacarxial bones and phalanges. Some osseous arthritic 
changes at bases of phalanges. 

daily on the palms of the hands and the soles of the feet. Cyariosis 
and redness of the affected parts are much more common, the former 
being most frequently observed as a manifestation of vasomotor paraly- 
sis affecting the vasoconstrictor apparatus in the paralyzed area. Bed- 
ness of the skin, on the other hand, is met with especially in cases of 
mild neuritic or neuralgic irritation without paralysis. It is most marked 
in eausalgia and is usually associated with excessive perspiration. In 
all probability it constitutes a phenomenon of active vasodilatation. 

Edema is sometimes observed in cases of nerye injury as a result of 
posture and inactivity, but in other cases it follows upon a neuritic 
irritation and may be present to a considerable degree. Both cyanosis 
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and edema are very often due to vascular l^ions combined with the 
nerve injuries. 

Trm vlceraiiom are very rare in the course of peripheral nerve 
lesions and almost without exception require a special determining cause, 
the nerve lesion acting as a predisposing factor through the nutritional 
disturbances induced by it. 

Thenmc disturhances are noted in the paralyzed limbs, in the form 
of diminution or elevation of the local temperature. A permanent rise 



Fio. 27 . — Bkxtll Showing Osseous Elongation and Marked ASration op Sinuses. 

of temperature, with permanent vasodilatation and redness of the skin 
is noted only in certain mild neuritic irritations. Lowering of the tem- 
perature, which is very common, is more apparent than real, being due 
to a diminished circulation on exposure to the air. Considerable and 
permanent chilling of a limb is usually the result of vascular lesions 
associated with the nerve injury, and is combined in these cases with 
chronic cyanosis, edema, and progressive fibrous infiltration — in other 
words, with the features of progressive ischemia. 

Trophic disturbances through nerve irritation may also affect the 
deeper layers, namely, the aponeuroses, tendon^, synovial sheaths, bones 
and joints. 

Concerning the trophic action of nerve fibers after trauma, Meige and 
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Athanasio-Benisty are inclined to think that an irritation of the nerve- 
trunk in the wound is transmitted by the centrifugal fibers to the sen- 
sory corpuscles of the skin, which through being continually irritated 
in this manner, give rise to severe pain, either spontaneously or as the 
result of external causes, such as temperature variations or circulatory 
changes. These causes affect the vascular tension in general and more 



Fig, 28 . — Case of Aethritis Suggesting Secondary Symmetrical Involvement 
OP Trophic Centers. 

particularly the numerous small capillaries in the papillae of the skin, 
the glomeruli of the glands, and the sensory corpuscles. All changes 
of vascular tension react on certain fibers of the injured nerve which are 
neither motor nor sensory but take a centrifugal course and are dis- 
tributed to the various layers of the skin and subcutaneous tissues. 
These centrifugal fibers pass either to the periphery of the nerve trunk 
or along its sensory fibep, probably also, to a great extent, to its most 
important nutrient arteries. Some of these libers have probably a 
trophic action. As in the case of vasomotor fibers, their irritation causes 
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active vasodilatation in a succession of waves, considerable rise in local 
temperature, and atrophy and impairment of nutrition of all the 
tissues. 

A general atrophy may be found, as shown by Babinski and Proment, 
especially when the wound is situated on the hand. This can be clearly 
seen in the tapering fingers. A comparison of the skiagrams of the two 
bands in Pigs. 5 and 6 shows de calcification of the skeleton, which has 
been observed by a large number of writers, after traumatism of the skin. 
It is best seen in the extremities. In the x-r&y plate, the skeleton of the 
affected hand appears to be more distinct and the outline of the bony 
trabeculae clearer and more delicate, while the epiphyses and joint sur- 
faces are less distinct than on the sound side. The same appearances 
are to be found, but to a lesser degree, in the bones of the forearm. 

There is almost always a certain degree of fihrotendhmis or mus- 
cular contracture. The position of the contractures varies ; they may be 
seen in the joints of the fingers, wrists, elbow, hips, foot and ankle, but 
they are most marked in the finger joints, which are frequently enlarged 
and painful like those of chronic rheumatoid arthritis. They develop 
rapidly and explain, to a certain extent, the limitation and difficulty 
in the movements of the joints. Although they are hardly ever absent 
in reflex contractures and pareses, their intensity varies. On the other 
hand, they are exceptional in cases of hysterical paralysis or contracture. 

Nonne^s observations on war injuries of peripheral nerves, compris- 
ing 352 cases, are worthy of study. In the microscopical examination 
of resected nerve segments, portions of projectiles were frequently en- 
countered in cross-sections, and bone-splinters were not uncommon. In 
cases of clinically severe or moderately severe paralysis, the nerve is 
sometimes found intact at the time of operation, so that a concussion 
of the nerve-trunks must be assumed, associated with degenerative 
processes in the nerve. Very commonly, not all the motor functions 
governed by the injured nerve-trunk are lost or impaired. The same fre- 
quency of partial involvement can be established for the sensibility. Pain- 
ful neuralgias in these cases are rarely observed, so that the sensory fibers 
seem to be considerably more resistant to the sequelsc of traumatism 
than are the fibers transmitting motor and electric stimuli. What is 
true for the motor and sensory conduction is likewise applicable to 
the behavior of the electric irritability, which means that the change 
in electric reaction frequently affects only a part of the paralyzed 
nerve. 

Trophic disturbances were found to be by no means rare in the 
war injuries of peripheral nerves, in the form of vasomotor disturbances 
in the paralyzed parts: cyanosis, cold, pallor, hyperhidrosis and anhi- 
drosis, trophic changes of the nails, trophic disturbances of the epi- 
dermis, occasionally the formation of vesicles. Ulcerations were not 
observ^, at least not in cases uncomplicated by frost-bite. Cases of a 
brown discoloration and hypertrichosis of the entire locally injured 
extremity have been reported by Oppenheim, who also speaks of general 
vasomotor and secretory disturbances after local war traumatism of 
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peripheral nerves, explaining these disturbances by a general traumatism 
of the central nervous system. These cases usually present general hy- 
perhidrosis and reddening of the skin. This cannot be a frequent occur- 
rence. Nonne was never enabled to observe it among his 152 cases, 
and is inclined to refer this phenomenon to psychic factors. 

Babinski and Froment point out that hypertrichosis may be ob- 
served, not only in neuritis but also in reflex contractures and paresis. 
It is absent in purely functional contractures and paralyses. As a rule, 
the nails also show some changes in patients with reflex disorders, their 
growth being less rapid than on the sound side. 

According to observations made in the course of the world war, 
by Villaret and others, hypertrichosis developing in the cutaneous ter- 
ritory of a wounded nerve generally coincides with hyperhydrosis and 
absence of the reaction of degeneration, and indicates an incomplete 
lesion of the nerve j whereas, on the contrary, hypotrichosis originating 
under the same conditions is usually accompanied by the reaction of 
degeneration and indicates a complete division of the nerve. 

Trophic, vasomotor and secretory disturbances were observed by 
.Steinberg in 52 of 70 cases, i.e., in more than 70 per cent. With spe- 
cial reference to trophic disturbances, these cases presented — aside from 
the ordinary muscular atrophies from disuse, or from destruction of the 
trophic center — ^bone atrophies demonstrable by the x-ray; a great 
variety of trophic disturbances of the skin, such as hyperkeratosis, which 
is relatively common in paralysis of the sciatic nerve ; an abnormal vul- 
nerability for higher degrees of temperature; an abnormally rapid 
growth of the nails, more frequently than the opposite, in the form of 
onycholysis, abnormal transverse and longitudinal furrowing, especially 
in affections of the radial nerve ; furthermore, hypertrichosis, much more 
rarely hypotrichosis. Hypertrichosis is most frequently seen in ulnar 
lesions, most rarely in injuries of the sciatic nerve. 

The vasomotor disturhamces include edema, subjectively and objec- 
tively perceptible cold, and the presence of a purplish hue of the skin. 

Secretory disturba/nces, such as hyperhidrosis, hypohidrosis, and an- 
hidrosis have been observed, the first-named being the most, common. 
These disturbances occur immediately or very soon after the injury in 
contradistinction to hypertrichosis, which is of late development. 

The distribution, or severity, respectively, of all these trophic, vaso- 
motor, and secretory disturbances is not demonstrably parallel with 
the severity of the motor or sensory paralysis. 

Upon the basis of these observations, it is necessary to assume the 
existence of trophic nerves, whose mode of action must be considered as 
altogether different from that of motor or sensory fibers. 

As a result of gunshot injuries in particular, the nerves may become 
imbedded in dense cicatricial tissue, and on operative exposure they are 
seen to be considerably altered, flattened or, thickened, relaxed and flabby, 
the swollen and club-shaped ends consisting of neurofibromatous tissue. 
The resulting conditions are paralyses, sensory, yasomotor and trophic 
disturbances. Without operative intervention the majority of these 
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disturbances persist ; spontaneous regeneration is to be anticipated only 
in the milder cases. 

A case in point reported by Leszlen 3 d was one of trophic disturbance 
in the left radial region, due to chronic irritation exerted upon a cutane- 
ous branch of the radial nerve by a foreign body, in the form of a pro- 
jectile. The trophic and sensory disturbance in the territory supplied 
by the radial nerve and its cutaneous branches are explained as due to 
centripetal transmission, as well as by a sort of sympathetic disturbance 
of the nervous conductivity in the contralateral sphere of distribution 
of the nerve. The patient, a youth of eighteen years, had received a 
gunshot injury of the left upper arm ; two bullets were removed, a third 
bullet was S 9 ,id to have entered, but could not be discovered. About two 
years later, a large gangrenous focus made its appearance on the left 
upper arm. There was also a sensory disturbance of the right hand, 
evidently of functional character, and secondarily superadded to the 
trophic disturbance of the left side. 

Remote injuries of peripheral nerves through gunshot injuries were 
recently discussed by Strohmeyer, who showed that nerves in tissues 
through which a projectile has passed may be so affected as a result 
of mechanical stretching as to result even in total loss of function. The 
injury gives rise to an endoneural hemorrhagic and lymphatic ex- 
travasate, from which, in its turn, a cicatrix results. In these cases, 
the nerve often still presents a macroscopically normal appearance, al- 
though in a number of instances it is club-shaped and swollen. An 
induration subsequently develops, with thickening and hardening of the 
nerve. Cicatrices of this kind must be treated by exposure of the in- 
dividual nerve-strands, or by excision. Nerve lesions may also occur 
as a result of overdistention or rupture of the axis cylinders alone. In 
these cases, trophoneurotic disturbances may follow. 

Lesions of the sympathetic system in war wounds of the peripheral 
nerves have been recently studied by Ferranni, based on 3 cases with 
vasomotor disturbances and edema of the hand, as the sequela of severe 
lesions of the radial and median nerves, and upon 2 cases of edema of 
the foot due to lesion of the sciatic nerve. 

Edemas of the eztremdties may be observed as a result of traumatic 
lesions of the peripheral nerves (median, sciatic, internal popliteal) and 
sometimes of lesions of the spinal cord. When not dependent upon direct 
vascular lesions they are probably due to destructive or irritative lesions 
of the sympathetic fibers which accompany the fibers of the cerebrospinal 
system in the nerves. The fact that these edemas are most frequently 
observed in cases where the median nerve or the internal popliteal branch 
of the sciatic nerve are damaged is due to the fact that these nerves 
are more abundantly supplied with sympathetic fibers than are the 
others. 

Sympathetic distwrbamces of the upper limb, due to lesion of the 
third and fourth dorsal roots, were observed by Tinel in the case of 
a soldier twenty-eight years of age. The clinical picture was char- 
acterized by a sensation of stiffness and tingling in the left hand, with 
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very pronounced vasoconstriction of all the small blood-vessels of the 
left upper limb, causing a waxy pallor of the hand, loss or extreme 
diminution of the radial pulse, and obliteration of the subcutaneous 
veins. This symptomatology in the present instance was evidently due 
to an irritative lesion of the third and fourth dorsal roots, which ac- 
cordingly contain vasomotor sympathetic fibers passing to the upper 
limb. 

Treatment. — The treatment of the vasomotor and trophic disturb- 
ances resulting from lesions of peripheral nerves is naturally funda- 
mentally the same as that demanded for the restoration of the general 
function of the injured nerve. As Tinel says, every peripheral nerve 
suffering from a trauma shows a tendency toward regeneration, if the 
general health and condition of the patient are such that he can con- 
tribute toward this restoration. This remarkable inherent tendency of 
the nerves themselves to regenerate by growth of the axis cylinders into 
the periphery accounts for a very large number of spontaneous restora- 
tions in peripheral nerve injuries, and surgical procedures are directed 
toward bringing about this natural regeneration process which is effect- 
ing a coaptation of the two parts of a divided nerve. The object of 
the surgical procedure, when this form of therapy is undertaken, is to 
unite the proximal segment of the divided nerve which contains the 
axis cylinders to the distal portion of the nerve containing the nerve- 
sheaths ; the proper surgical technic is of the utmost importance, and 
there are certain methods with which it is necessary for the surgeon 
to be familiar. Furthermore, an exact knowledge of the anatomy and 
physiology of peripheral nerves is essential. For example, the surgeon 
must know just where the nerve and its branches are given off, and what 
course they pursue; he must also necessarily know the nerve supply 
of the various muscles of the integument. Twisting and distortion of 
the nerve must be avoided; the fiber bundles within the nerve-sheath 
should be as far as possible approximated as before the section of the 
nerve occurred. Nerve-grafting has been frequently successful when 
extensive destruction of nerve-tissue has occurred. It appears, how- 
ever, from a large statistical study of war wounds that less than 40 per 
cent, of peripheral nerve lesions require surgical treatment, whether 
by simple liberation of the nerve from scar tissue, or by suture of the 
segments of the severed nerve. While early surgical intervention, when 
this has been clearly indicated, is followed by the most satisfactory re- 
sults in the form of early regeneration, experience teaches that surgical 
measures may be successfully undertaken many months after the in- 
jury, in cases where the regenerative process shows little or no tendency 
to spontaneous occurrence. Surgically, one of three measures, may be 
undertaken to bring about restoration of peripheral nerve function after 
injury of the nerve. These are: (1) liberation of the nerve from the 
surrounding tissue which is crushing or pressing upon it;' (2) suture of 
the severed nerve; (3) nerve-grafting. The latter procedure is resorted 
to in cases where the segments of the severed nerve are so separated 
as not to permit of direct suture of the parts. The material used for 
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grafting is usually a portion excised from some sensory nerve. The 
musculocutaneous from the lower extremity is often used. 

Suture by division or splitting of the nerve is rather less satisfac- 
tory, although done in some cases. Various technical means are utilized 
when surgical procedures are employed to avoid the after-formation of 
cicatricial tissue. Among the more conservative methods of treatment 
are various forms of electricity, mechanotherapy — as: massage and 
gymnastics, diathermia, radiotherapy, alcohol injectioiis, ionization, 
etc. All of these must be properly applied in selected cases. 


VASOMOTOR AND TROPHIC NEUROSES OF NEURASTHENIC 

ORIGIN 

Vasomotor disturbances are often noted in neurasthenic, or so-called 
vagotonic patients, individuals who are apt to complain of congestion 
of the head, or, still more frequently, of troublesome blushing. 
In the course of the examination, the face or one side of the face may 
become overspread with a diffuse redness, which sometimes extends 
in spots over the neck and chest. These patients are usually aware of 
the disturbance, and the mere idea of blushing is often a sufficient cause 
for its production. Erythrophobia, or fear of blushing, may become a 
very distressing and obstinate manifestation of vagotonia. 

Related to vasomotor blushing are the phenomena of urticaria^ factiiia 
and dermographism f conditions in which trifling irritation of the skin 
leads to well-marked and long-continued redness of the skin, some- 
times with the formation of wheals. The influence of psychic factors 
and of intense emotion is well illustrated by the observation of a Rus- 
sian writer, Agdshanianz, who recently (1913) described spasmodic 
ischemia as a cause of organic focal symptoms in a woman who pre- 
sented vasomotor phenomena, with urticaria, pniritus and headache, as 
a sequel of severe emotional disturbances. A few days later, the patient 
was suddenly attacked by vertigo, diplopia, disturbances of deglutition 
and phonation, paresis of the left palatine velum, and general weakness. 
The urine contained 0.6 per cent, sugar. The patient’s sister had died 
of polyneuritis with well-marked vagus symptoms, and she feared for 
her own life on account of the apparently similar illness. As soon as 
she had been positively reassured in this respect, the swelling promptly 
subsided, as well as the facial paralysis and diplopia ; at the end of sev- 
eral days, the sugar likewise disappeared from the urine. The observer 
does not interpret the condition as due to hysteria, but as an angiospasm 
of functional character, which gave rise to a pure focal lesion with 
paralysis of a cranial nerve and glycosuria. 

In a series of most instructive cases Lieut. Col. Hurst of the British 
forces demonstrated the trophic changes which may occur in purely 
functional paralysis, peripheral nerve injury. He showed local edema 
and peculiar trophic changes in the finger nails of the paralyzed 
hand or finger. Hurst attributes these changes to disuse only. 
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In a series of moving pictures shown at the meeting of the American 
Neurological Association (1919), Dr. Hurst demonstrated the fact of 
the immediate disappearance of these trophic changes, when, usually 
hy suggestion or psychotherapy, the parts were restored to voluntary 
motion. However, in several cases of psychogenic origin under the 
writer’s observation, the trophic disturbances, in the paralyzed limb, 
were, in the author’s opinion, of more subtle origin. The author re- 
gards these changes as due rather to psychogenic factors. He does not 
consider simple stasis, due to local inactivity, sufficient to explain the 
often pronounced trophic disturbances observed in limbs paralyzed by 
purely psychic states. 
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ANGIONEUROTIC EDEMA 
By S. P. Gilpin, M.D. 

Definition, p. 687 — Etiology, p. 687 — Symptomatology, p. 687 — 
Diagnosis, p. 688 — Treatment, p. 688 — Prognosis, j). 689 — Pathol- 
ogy> P- 689. 

Definition. — This affection is characterized by circumscribed swell- 
ings of the subcutaneous or submucous tissues. It is known as giant 
urticaria, acute circumscribed edema, and Quincke ^s disease. It was 
first definitely described by Milton in 1876. Since then many cases have 
been observed in all parts of the earth. It may be hereditary, usually 
appears in those of a neuropathic constitution, and is often recurrent. 
It is commonly associated with gastro-intestinal disturbance. 

Etiology. — The most prominent predisposing factors are heredity and 
exhaustion. Continued mental or physical exhaustion aids in the de- 
velopment of this vascular neurosis, yet the history of many cases gives 
no clew to the origin of this disease. Tlip greatest number of cases 
appear in early adult life, from twenty to thirty-five years of age, though 
it has been seen in infancy. Both sexes are affected, though females 
more than males. A gouty tendency is present in some cases. Among 
the various factors thought to be exciting causes may be mentioned ex- 
posure to cold, emotional disturbances, puberty, the climacteric, and 
the action of toxic agents such as alcohol, tobacco and malaria. The 
malarial intoxication in some instances produced regularly recurring 
attacks. The attacks are most apt to occur during the latter half of 
the night when the activity of the circulation is the least. They are 
most apt to occur in the summer and winter and they may occur after 
slight traumatism. 

Symptomatology. — The chief symptom of this disease is a charac- 
teristic swelling which comes on quickly and usually without warning. 
The swelling reaches its maximum extent in from one-half to two hours. 
It may shade into the surrounding tissue or it may be sharply defined. 
The color is usually whitish or waxy. The swelling is tense, not tender, 
does not pit on pressure, and rarely shows any purpuric discoloration. 
The center of the swollen area may extend one-half inch above the 
surrounding skin. The swelling lasts from a few hours to a day or two, 
and' disappears as rapidly as it comes. The most usual locations are 
the face, lips, tongue, pharynx, genitals and extremities, though any 
part of the body may be attacked. The swelling may disappear from 
one part of the body to appear in another without any symmetrical or 
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anatomical relation. Several swellings may appear at the same time. 
The swelling may attain large proportions, thus giving rise to the term 
‘‘giant urticaria, and nodular swellings as large as hen’s eggs are 
sometimes seen. No objective sensory changes are found. 

There are few subjective sensations in the swollen region, except 
a feeling of fullness, stiffness, and, in some cases, burning or itching. 
If the skin is scratched, urticarial wheals or stripes usually appear, or 
they may be associated with the attack or alternate with it. When the 
tongue, pharynx, larynx, stomach or intestines are affected, great local 
discomfort is caused, and, in the involvement of the pharynx, larynx, 
and tissues of the neck, as in a case recently under the writer’s observa- 
tion, death may ensue. Dyspnea, difficulty in deglutition, and gastro- 
intestinal colic are thus induced. Gastro-intestinal symptoms are very, 
common and appear in one-half to one-third of the cases. The attack 
usually begins with a feeling of distress in the epigastric region, followed 
by nausea and gas distention. Cramps, vomiting and intense thirst 
ensue. The attack ends by a profuse diarrhea with watery stools. 
The secretion of urine may be increased during the attack, and it may 
contain albumin and hemoglobin. An effusion into the joints sometimes 
takes place. Cerebral symptoms as shown by lassitude, headache, som- 
nolence, coma, or convulsions have been observed. 

The attacks usually come on at irregular intervals of days and per- 
haps months. Between attacks the health is usually good. A blow is 
sufficient to induce and locate an attack in some cases and there seems 
to be a tendency for the attacks to recur constantly in the same loca- 
tions. In some of the congenital cases the swelling may be permanent. 

Disignosis. — The diagnosis should present little difficulty. Some cases 
of chronic recurring articular rheumatism may bear a superficial re- 
semblance to this affection, but it is always characterized by inflamma- 
tion of the part and some general rise in temperature. The persistent 
blue and white edema of hysteria will be associated with the many symp- 
toms, general bearing and susceptibility to suggestion so characteristic 
of hysteria. The edema of cardiac- and renal disease is readily classified 
by a physical examination of the patient. 

Treatment. — No specific treatment is known for this disease. The 
patient should be kept in the best possible physical condition, and an 
effort made to remove aU mental or physical causes which may have ' 
a tendency to break down or lessen the patient’s nervous resistance. 
With this in view, great care should be given to the regulation of the 
patient’s rest, diet, exercise and bathing. Many drugs have been 
used, which fact alone shows that none of them are specific. Atropin 
is useful during the attack. Strychnin may be of benefit. Osier has 
seen good results from nitroglycerin. Cold should be avoided. With 
albumin or hemoglobin in the urine, rest and a milk diet should be in- 
sisted upon. Calcium chlorid or calcium bromid 9 to 15 grains (0.6 to 
1 gram) three or four times daily has been recommended. Oppen- 
heim speaks of two cases cured and one helped by the use of quinin. 
For the relief of the swellings collodion may be tried, or compression 
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1^ an elastic bandage. Ed^ma of the glottis may require scarification 
or tracheotomy. Spraying with a solution of adrenalin may be of use. 
In a case recently under the writer’s observation, in which the edema 
involved the pharynx, larynx, and all of the structures of the neck, 
intubation with the ordinary intubation tube was tried with no result; 
a flexible, firm, male catheter was then introduced through the larynx 
and into the trachea; artificial respiration was carried on, but with 
no effect, the patient dying, with no return of the respiratory function. 

Prognosis. — There is little danger to life unless the neck, pharynx 
and larynx be involved, in which case the outlook is always alarming and 
at times fatal. There is a general tendency for the attacks to cease in 
advanced years, though they may last for life or may reappear after a 
long interval. If any inciting cause can be discovered in the individual 
case the outlook is improved. 

Pathology. — The pathology of the disease is not well understood. 
Heidenhain believes that capillary cells play the chief role in lymph 
formation, and that morbid influences may lead to excessive secretion 
and production of swelling. Some think that chemical processes may 
have a causative relation. The familial forms of the disease are apt 
to appear early in life and show a wider range of symptoms. 






IMPORTANT 


THE CONTENTS OF THIS 
AND ALL OTHER VOLUMES 
ARE INDEXED IN THE 
SEPARATELY BOUND 
DESK INDEX. 

The subject you are looking up 
may be closely allied with another 
and by using the Desk Index of all 
ten volumes it obviates the neces- 
sity of searching through several 
individual indexes thus saving your 
time. 







